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© A video signal recording apparatus including a 
switching device (102) for receiving a digital progres- 
sive scan TV signal having a frame cycle which is 
1/2 of the frame cycle of an interlaced scan TV 
signal and switching the progressive scan TV signal 
frame by frame alternately: a coding device (104) for 
performing high-rate coding of data corresponding to 
one frame of the progressive scan TV signal to the 
same code amount as obtained by high-rate coding 
of data corresponding to one frame including two 
successive fields of an interlaced scan standard- 
definition TV signal; and a recording device (105) for 
recording the data processed with the high-rate cod- 
ing in the same number of tracks as the data cor- 
responding to one frame of the interlaced scan stan- 
dard-definition TV signal. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention: 

The present invention relates to a high-rate 5 
coding device for performing high-rate coding of an 
input signal, a video signal recording and reproduc- 
tion apparatus for recording and reproducing data 
obtained by the high-rate coding and to a video 
signal transmitting apparatus for transmitting data w 
obtained by the high-rate coding. (In this specifica- 
tion, high efficiency coding and high efficiency 
decoding are expressed as "high-rate coding" and 
"high-rate decoding".) 

15 

2. Description of the Related Art: 

Video signal recording apparatuses for digitally 
recording a video signal are generally classified 
into two types: One type of apparatuses compress 20 
a standard-definition (SD) TV signal to 25 Mbps by 
performing intra-frame coding for recording. The 
other type of apparatuses compress a high vision 
signal to 50 Mpbs for recording. In these types of 
apparatuses, the type of video signals usable for 25 
input and output and the quality of the signals 
obtained are limited. It is extremely difficult to 
record and reproduce a video signal which is of a 
different type from the signal which are input to or 
output from devices in the video signal recording 30 
apparatus without significantly changing the record- 
ing and reproducing processing. 

For example, in a video signal recording ap- 
paratus which receives a digital TV signal obtained 
by interlaced scanning (hereinafter, referred to as 35 
an "interlaced scan TV signal") and compresses 
such a signal for recording, two successive fields 
of the. interlaced scan TV signal are combined and 
converted into one frame of a progressive scan TV 
signal (a TV signal obtained by progressive scan- ' 40 
ning) before performing compression and record- 
ing. In the case when a progressive scan TV signal 
is used as an input signal, the input signal is 
already framed, and the frame cycle is 1/2 of the 
cycle of an interlaced scan TV signal. Such a 45 
progressive scan TV signal cannot be recorded by . 
a conventional video signal recording apparatus. 

In a video signal recording apparatus which 
receives a progressive scan TV signal and com- 
presses such a signal for recording, the progres- so 
sive scan TV signal is switched frame by frame to 
be sent to two channels. By such switching, data 
corresponding to one frame of the progressive 
scan TV signal is processed with high-rate coding 
to have the same quantity of codes as obtained by 55 
high-rate coding of data corresponding to one 
frame of an interlaced .scan standard-definition TV 
signal including two successive fields. The data 



obtained by the high-rate coding is recorded in the 
same number of tracks as used for recording data 
corresponding to one frame of an interlaced scan 
TV signal. 

In such* a method, however, the data process- 
ing is performed frame by frame. Accordingly, re- 
cording of a still image cannot utilize the correlation 
between data corresponding to different frames, 
thus preventing improvement in the coding effi- 
ciency. Further, since the data is divided into two 
channels, time delay occurs between images which 
are output from different channels. Due to such 
time delay, data corresponding to different frames 
are arranged by turns, resulting in deterioration in 
the quality of an image obtained in a search picture 
mode. 

Moreover, in order to perform high-rate coding 
of a signal including a standard-definition TV signal 
defined by 4:2:2 (hereinafter, referred to as a "4:2:2 
signal") conforming to the studio standards de- 
scribed in CCIR Recommendation 601-1 and an 
auxiliary signal of a luminance signal required for 
progressive scanning, the conventional dividing 
method is not suitable for the following reason: By 
the division performed by the conventional dividing 
method, the number of effective pixels of the data 
corresponding to a color difference signal of the 
resultant signal is decreased, and thus ICs in the 
conventional video signal recording apparatus can- 
not be used for high-rate coding. 

In conventional high-rate coding devices for 
performing high-rate coding and conventional video 
signal transmitting apparatuses for transmitting a 
video signal coded by the conventional high-rate 
coding devices, the type of the image signal usable 
for input and output and the quality of the resultant 
signal are limited. Accordingly, it is extremely dif- 
ficult to change the specifications of such ap- 
paratuses and the characteristics of the resultant 
signals without significantly changing the high-rate 
coding processing, data recording processing, and 
the like. 

Shuffling is one method used for performing 
high-rate coding in the conventional video signal 
recording apparatus for compressing a TV signal to 
be recorded in a magnetic tape. By shuffling, an 
image plane is divided into a plurality of areas. A 
prescribed number of blocks are obtained from 
prescribed positions of each area to form a coding 
unit for high-rate coding. For a high-definition (HD) 
TV signal, there are three systems regarding the 
number of the scanning lines and the field fre- 
quency: 1125 scanning lines/60 Hz, 1050 scanning 
lines/60 Hz. and 1250 scanning lines/50 Hz. In this 
specification, the system corresponding 1125 scan- 
ning lines and 60 Hz, for example, will be referred 
to as the "1125/60 system". In the case when a 
signal of the 1125/60 system is used, shuffling is 
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very complicated and thus requires a large circuit 
for shuffling. 

SUMMARY OF TH E INVENTION 

. 5 
in one aspect of the oresent invention, a video 
signal recording appaiatus includes switching 
means for receiving a d.gital progressive scan TV 
signal having a frame cycle which is 1/2 of the 
frame cycle of an interlaced scan TV signal and w 
switching the progressive scan TV signal frame by 
frame alternately, coding means for performing 
high-rate coding cf data corresponding to one 
frame of the progrocsivo scan TV signal to the 
same code amount as obtamod by high-rate coding 75 
of data corresponds to one frame including two 
successive fields of an interlaced scan standard- 
definition TV signal, and recording means for re- 
cording the data processed with the high-rate cod- 
ing in the same number of tracks as the data 20 
corresponding tr> 000 frame of the interlaced scan 
standard-definition TV signal 

In another aspect of the present invention, a 
video signal record ng apparatus includes rearran- 
ging means for receiving a d.gital progressive scan 25 
TV signal and rearranging data Corresponding to 
one frame of the progressive scan TV signal into 
data correspond^ tc one field of an interlaced 
scan high-defm.ton TV signal; dividing means for 
dividing the rearran.^ data into a plurality of cod- 30 
ing units; coding ncans for performing high-rate 
coding of the piurahty of coding units; and record- 
ing means for reco ding the coding units obtained 
by high-rate coding The dividing means, the cod- 
ing means and the recording means are the same 35 
as dividing means, coding means and recording 
means used for processing an interlaced scan 
high-definition TV signal. 

In one embodiment of the invention, data cor- 
responding to two successive frames of the pro- 40 
gressive scan TV signal is processed as one unit in 
an operation performed after being divided by the 
dividing means. 

In another aspect of the present invention, a 
video signal record.ng apparatus includes dividing 45 
means for receiving a digital progressive scan TV 
signal and dividing the s.gnal into the same num- 
ber of coding units as data corresponding to one 
frame of an interlaced scan standard-definition TV 
signal; coding means for performing high-rate cod- 50 
mg of the coding units; and recording means for 
recording the coding units processed with by high- 
rate coding. The coding means and the recording 
means are the same as coding means and record- 
ing means used for processing an interlaced scan 55 
high-definition TV signal. 

In one embodiment of the invention, data cor- 
responding to ; two successive frames of the pro- 



gressive scan TV signal is processed in an Opera- 
tion performed after being divided by the dividinq 
means. 

In one aspect of the Present invention, a video 
signal recording apparatus includes switching 
means for receiving a digital TV signal, deciding 
whether the TV signal is a progressive scan TV 
signal or an interlaced scan TV signal, and select- 
ing a method for dividing the TV signal into a 
plurality of coding units in a suitable manner to the 
type of the TV signal; dividing means for dividing 
the TV signal into the plurality of coding units in 
accordance with the ty pe of the TV signal; coding 
means for performing high-rate coding of the cod- 
ing units; and recording means for recording the 
coding units processed with high-rate coding. The 
dividing means, the coding means and the record- 
ing means are the same as dividing means, coding 
means and recording means used for processing 
an interlaced scan high-definition TV signal. 

In one embodiment of the invention, the data 
corresponding to two successive frames of the 
progressive scan TV signal is processed as one 
unit in an operation performed after being divided 
by the dividing means, and the data corresponding 
to two fields of the interlaced scan TV signal is 
processed as one unit in an operation performed 
after being divided by the dividing means. 

In another aspect of the present invention, a 
video signal recording apparatus includes rate con- 
version means for converting a progressive scan 
high-definition TV signal in an analog state into a 
digital signal at one of a sampling frequencies of 
40.5 MHz for 59.94 Hz and 40.5 x 1.001 Mhz for 
60 Hz for a luminance signal and at a sampling 
frequency of 13.5 x 1.001 Mhz for a color dif- 
ference signal to generate a video signaJ including 
720 x 720 effective pixels in horizontal and vertical 
directions for the luminance signal and 240 x 720 
effective pixels in horizontal and vertical directions 
for the color difference signal; dividing means for 
dividing data corresponding to one frame of the 
resultant signal into the same number of coding 
units as obtained from data corresponding to one 
frame of an interlaced scan standard-definition TV 
signal; coding means for performing high-rate cod- 
ing of the plurality of coding units; and recording 
means for recording the coding units processed 
with high-rate coding. 

In one embodiment of the invention, high-rate 
coding performed by the coding means is com- 
monly used with high-rate coding for processing an 
interlaced scan high-definition TV signal. 

In one embodiment of the invention, the data 
corresponding to two successive frames of the 
progressive scan TV signal is processed as one 
unit in an operation performed after being divided 
by the dividing means. 
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In another aspect of the present invention, a 
video signal recording apparatus includes dividing 
means for dividing the data corresponding to one 
frame of a digital progressive scan TV signal into 
30 x 45 compression blocks in horizontal and 
vertical directions; coding means for performing 
high-rate coding of five compression blocks which 
are away from one another on an image plane as 
one compression unit; rearranging means for rear- 
ranging the compression unit to a prescribed posi- 
tion in ten recording- blocks each including 3 x 45 
compression blocks in the horizontal and vertical 
directions; and recording means for respectively 
recording the recording blocks in tracks on a mag- 
netic tape. 

In one embodiment of the invention, the rear- 
ranging means rearranges the compression unit to 
a prescribed position in five recording blocks each 
including 30 x 9 compression blocks in the hori- 
zontal and vertical directions, and the recording 
means records each of the recording blocks to two 
tracks on the magnetic tape. 

In another aspect of the present invention, a 
video signal recording apparatus includes conver- 
sion means for receiving a digital progressive scan 
high-definition TV signal and converting a color 
difference signal of the TV signal to 1/3 in a vertical 
direction by a filter; dividing means for dividing the 
converted signal into the same number of coding 
units as obtained from data corresponding to one 
frame of an interlaced scan standard-definition TV 
signal; coding means for performing high-rate cod- 
ing of coding units; and recording means for re- 
cording the coding units processed with high-rate 
coding. 

In one embodiment of the invention, the high- 
rate coding performed by the coding means is the 
same as high-rate coding for processing an inter- 
laced scan high-definition TV signal. 

In one embodiment of the invention, the data 
corresponding to two successive frames of the 
progressive scan TV signal is processed as one 
unit in an operation performed after being divided 
by the dividing means. 

In another aspect of the present invention, a 
video signal recording apparatus includes color dif- 
ference conversion means for receiving two suc- 
cessive frames of a digital progressive scan high- 
definition TV signal and converting a color dif- 
ference signal of each of the frames to 1/2 in a 
vertical direction by a filter; interlace conversion 
means for converting the signals obtained by the 
color difference conversion means so that the con- 
verted signals appear to be obtained by interlaced 
scanning; dividing means for dividing each of the 
resultant signals into the same number of coding 
units as obtained from data corresponding to one 
frame of an interlaced scan standard-definition TV 



signal; coding means for performing high-rate cod- 
ing of coding units; and recording means for re- 
cording the coding units processed with high-rate 
coding. 

5 In one* embodiment of the invention, the high- 

rate coding of the progressive scan TV signal is 
performed in the same manner as high-rate coding 
of an interlaced scan high-definition TV signal. 

In one aspect of the present invention, a video 

io signal recording apparatus includes combining 
means for receiving a digital progressive scan TV 
signal having a frame cycle which is 1/2 of the 
frame cycle of an interlaced scan TV signal and 
combining data corresponding to two successive 

is frames of the progressive scan TV signal to gen- 
erate combination data; coding means for perform- 
ing high-rate coding of the combination data; and 
recording means for recording the combination 
data processed with the high-rate coding. 

20 In one embodiment of the invention, the com- 

bining means combines data corresponding to two 
successive frames of the progressive scan TV sig- 
nal line by line. 

In one embodiment of the invention, the coding 

25 means performs high-rate coding of the combina- 
tion data to the same code amount as obtained by 
high-rate coding of data corresponding to one 
frame of an interlaced scan high-definition TV sig- 
nal. 

30 In one embodiment of the invention, the com- 

bining means, the coding means and the recording 
means are the same as combining means, coding 
means and recording means for processing an 
interlaced scan high-definition TV signal. 

35 In another aspect of the present invention, a 

video signal recording apparatus includes switching 
means for receiving a digital progressive scan TV 
signal having a frame cycle which is 1/2 of the 
frame cycle of an interlaced scan TV signal and 

40 switching the progressive scan TV signal at 1/n of 
the frame cycle to be sent to a plurality of channels 
where n is a positive integer; a plurality of combin- 
ing means for combining data corresponding to two 
successive frames of the progressive scan TV sig- 

45 nal sent to each of the channels to generate com- 
bination data; coding means for performing high- 
rate coding of the combination data; and recording 
means for recording the combination data pro- 
cessed with the high-rate coding. 

so In one embodiment of the invention, the com- 

bining means combines data corresponding to two 
frames of the progressive scan TV signal line by 
line. 

In one embodiment of the invention, the coding 
55 means performs high-rate coding of the combina- 
tion data to the same code amount as obtained by 
high-rate coding of data corresponding to one 
frame of an interlaced scan high-definition TV sig- 
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nal is performed. 

In one embodiment of the invention, the com- 
bining means, the coding means and the recording 
means are the same as combining means, coding 
means and recording means for processing an 
interlaced scan high-definition TV signal. 

In another aspect of the present invention, a 
video signal recording apparatus includes switching 
means for receiving a digital progressive scan TV 
signal having a frame cycle which is 1/2 of the 
frame cycle of an . interlaced scan TV signal and 
switching the progressive scan TV signal frame by 
frame to be sent as image data to first and second 
channels; first and second dividing means for ex- 
panding data corresponding to one frame of the 
progressive scan TV signal to twice as large in 
terms of time and dividing the data to the same 
number of coding units as obtained from data 
corresponding to one frame of an interlaced scan 
standard-definition TV signal in the first and second 
channels, respectively; first and second high-rate 
coding means for performing high-rate coding of 
the coding units obtained by the first and second 
dtviding means so as to obtain the same code 
amount and the same operating speed as obtained 
by performing high-rate coding of data correspond- 
ing to one frame of an interlaced scan standard- 
definition TV signal; recording means for recording 
each of the coding units processed with the high- 
rate coding to an equal number of tracks as data 
corresponding to one frame of the interlaced scan 
standard = definition TV signal; a first memory pro- 
vided after the first dividing means for temporarily 
storing image data of a first half of a "K"th frame; 
and a second memory provided after the second 
dividing means for temporarily storing image data 
of a first half of a "K + 1 "th frame. The first dividing 
means and the first high-rate coding means are 
included in a first channel; the second dividing 
means and the second high-rate coding means are 
included in a second channel; and when image 
data of a second half of a frame is output to one of 
the first channel and the second channel, the im- 
age data of the first half of the same frame stored 
in one of the first memory and the second memory 
is output to the other channel. 

In another aspect of the present invention, a 
video signal recording apparatus includes color dif- 
ference signal generation means for receiving an 
input signal including a standard-definition TV sig- 
nal defined as a 4:2:2 signal conforming to the 
studio standards and an auxiliary signal of a lu- 
minance signal required for progressive scanning, 
and generating a color difference signal which cor- 
responds to an auxiliary signal of a luminance 
signal of the input signal in order to convert the 
input signal into a progressive scan TV signal hav- 
ing a frame frequency twice the frame frequency of 



the standard-definition TV signal defined as a 4*2 2 
signal conforming to the studio standards; dividing 
means for dividing the progressive scan TV signal 
including the color difference signal output from the 
5 color difference signal generation means into two 
channels to generate two sets of division data; first 
and second high-rate coding means respectively 
for performing high-rate coding of the two sets of 
divis.on data to the code amount as obtained by 
io high-rate coding of data corresponding to one 
frame of an interlaced scan high-definition TV sig- 
nal; and recording means for recording each of the 
two sets of division data processed with the high- 
rate coding to the same number of tracks as data 
/5. corresponding to one frame of the interlaced scan 
high-definition TV signal. 

In another aspect of the present invention a 
video signal recording apparatus includes color dif- 
ference signal generation means for receiving an 
20 input signal including a standard-definition TV sig- 
nal defined as a 4:2:2 signal conforming to the 
studio standards and an auxiliary signal of a lu- 
minance signal required for progressive scanning 
and generating a color difference signal which cor- 
25 responds to an auxiliary signal of a luminance 
signal of the input signal in order to convert the 
input signal into a progressive scan TV signal hav- 
ing a frame frequency twice the frame frequency of 
the standard-definition TV signal defined as a 4 2*2 
30 signal conforming to the studio standards; dividing 
means for dividing the progressive scan TV signal 
including the color difference signal output from the 
color difference signal generation means into two 
channels to generate two sets of division data; first 
35 and second high-rate coding means respectively 
for performing high-rate coding of the two sets of 
division data to the same code amount as obtained 
by high-rate coding of data corresponding to one 
frame of an interlaced scan high-definition TV sig- 
40 nal; recording means for recording each of the two 
sets of division data processed with the high-rate 
coding to the same number of tracks as data 
corresponding to one frame of the interlaced scan 
high-definition TV signal; a first memory provided 
45 after the first dividing means for temporarily storing 
image data of a first half of a "K"th frame; and a 
second memory provided after the second dividing 
means for temporarily storing image data of a first 
half of a -K+i"th frame. The first dividing means 
so and the first high-rate coding means are included 
in a first channel; the second dividing means and 
the second high-rate coding means are included in 
a second channel; and when image data of a 
second half of a frame is output to one of the first 
ss channel and the second channel, the image data of 
the first half of the same frame stored in one of the 
first memory and the second memory is output to 
the other channel. 
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In another aspect ol the present invention, a 
video signal recording and reproduction apparatus 
includes first signal cun version means for receiving 
a first video signal m wuch al least a luminance 
signal is a non-inter lauuc s<-«*m signal and convert- 
ing the non-interlaced scan signal into an interlaced 
scan signal to geneiatc a second video signal; 
recording means for recording the second video 
signal to a recording medium, reproduction means 
for reproducing the second video signal from the 
recording medium: and second signal conversion 
means for performing conversion of the second 
video signal in an inverse manner to the conversion 
performed by the first s^nai conversion means to 
generate the. first vidoc signal. The first signal 
conversion means converts each of a plurality of 
image planes of the noninterlaced scan signal into 
one frame of an interlaced scan signal so that an 
odd-number line of an image plane of the non- 
interlaced scan signal correspond to a line in an 
odd-number field of tho mif f la -ed scan signal and 
that an even-number fane of an image plane of the 
non-interlaced scan signal correspond to a line in 
an even-number field ol f>e interlaced scan signal. 

In another aspect ol tre present invention, a 
video signal recording and reproduction apparatus 
includes first signal ccn version means for receiving 
a first video signal m wmch at least a luminance 
signal is a non-inter tacec scan signal and convert- 
ing the non-interlaced scan signal into an interlaced 
scan signal to generate a second video signal; 
recording means for recording the second video 
signal to a recording medium; reproduction means 
for reproducing the second video signal from the 
recording medium; and second signal conversion 
means for performing conversion of the second 
video signal in an inverse manner to the conversion 
performed by the first signal conversion means to 
generate the first videc signal. The first signal 
conversion means converts every two adjacent im- 
age planes of the non-interlaced scan signal into 
two frames of an interlaced scan signal so that an 
odd-number line and an even-number line of a first 
image plane of the non-interlaced scan signal cor- 
respond to a line in an odd-number field of a first 
frame and a line in an odd-number field of a 
second frame of the interlaced scan signal and that 
an odd-number line and an even-number line of a 
second image plane ot the non-interlaced scan 
signal correspond to a line m an even-number field 
of the first frame and a line in an even-number field 
of the second frame ol the interlaced scan signal. 

In another aspect ol the present invention, a 
video signal recording and reproduction apparatus 
includes first signal conversion means for receiving 
a first video signal in which at least a luminance 
signal is a non-interlaced scan signal and convert- 
ing the non-interlaced scan signal into an interlaced 



scan signal to generate a second video signal; 
recording means for recording the second video 
signal to a recording medium; reproduction means 
for reproducing the second video signal from the 

5 recording medium; and second signal conversion 
means for performing conversion of the second 
video signal in an inverse manner to the conversion 
performed by the first signal conversion means to 
generate the first video signal. The first signal 

w conversion means converts every two adjacent im- 
age planes of the non-interlaced scan signal into 
two frames of an interlaced scan signal so that an 
odd-number line and an even-number line of the 
first image plane of the non-interlaced scan signal 

75 correspond to a line in an odd-number field of an 
n n"th frame and a line in an even-number field of 
an "n-1 "th frame of the interlaced scan signal and 
that an odd-number line and an even-number line 
of a second image plane of the non-interlaced scan 

20 signal correspond to a line in an odd-number field 
of an "n + 1 "th frame and a line in an even-number 
field of the w n"th frame of the interlaced scan 
signal. 

In another aspect of the present invention, a 
25 video signal recording and reproduction apparatus 
includes first signal conversion means for receiving 
a first video signal in which at least a luminance 
signal is a non-interlaced scan signal and convert- 
ing the non-interlaced scan signal into an interlaced 
30 scan signal to generate a second video signal; 
recording means for recording the second video 
signal to a recording medium; reproduction means 
for reproducing the second video signal from the 
recording medium; and second signal conversion 
35 means for performing conversion of the second 
video signal in an inverse manner to the conversion 
performed by the first signal conversion means to 
generate the first video signal. The first signal 
conversion means converts every two adjacent im- 
40 age planes of the non-interlaced scan signal into 
two frames of an interlaced scan signal so that an 
odd-number line and an even-number line of an 
n n"th image plane correspond to a line in an odd- 
number field of an "n"th frame and a line in an 
45 even-number field of the "n + 1 rt th frame and that 
an odd-number line and an even-number line of the 
"n + l^th image plane correspond to a line in an 
even-number field of the n n + 1 "th frame and a line 
in an even-number field of the "n^th frame where n 
so is an integer. 

In one embodiment of the invention, the first 
conversion means divides each of a plurality of 
frames of the second video signal which is an 
interlaced scan signal into two interlaced scan sig- 
55 nals, and the recording means performs pre-pro- 
cessing of the two interlaced scan signals in two 
channels in parallel. 
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In another aspect of the present invention, a 
video signal recording and reproduction apparatus 
includes first signal conversion means for receiving 
a first video signal in which a luminance signal is a 
non-interlaced scan signal and a color difference 
signal is an interlaced scan signal, and converting 
the non-interlaced scan signal into an interlaced 
scan signal to generate a second video signal; 
recording means for recording the second video 
signal to a recording medium; and reproduction 
means for reproducing the second video signal 
from the recording medium; second signal conver- 
sion means for performing conversion of the sec- 
ond video signal in an inverse manner to the con- 
version performed by the first signal conversion 
means to generate the first video signal. The re- 
cording means includes additional information re- 
cording means for recording additional information 
for identifying a field of the color difference signal 
in a frame of the first video signal. The first signal 
conversion means divides the color difference sig- 
nal which is an interlaced scan signal into odd- 
number pixels and even-number pixels to generate 
a color difference signal corresponding to two 
fields of the second video signal. 

In another aspect of the present invention, a 
video signal coding device performs quantization 
and coding of one of input image data and data 
which is obtained by converting the input image 
data in a prescribed manner while performing con- 
trol so that a plurality of prescribed image areas 
each obtain a prescribed code amount to generate 
coded data. Processing is performed which is 
equivalent to high-rate coding of image data pro- 
vided in the number of N each having the same 
size as image data in the prescribed image area in 
which the code amount is controlled and also hav- 
ing a substantially equal amount of information of 
the image data to be transmitted to generate N 
sets of coded data, and the N sets of coded data 
are output as coded data obtained from the input 
image data, where N is a constant. 

In another aspect of the present invention, a 
video signal coding device performs quantization 
and coding of one of input image data and data 
which is obtained by converting the input image 
data in a prescribed manner while performing con- 
trol so that a plurality of prescribed image areas 
each obtain a prescribed code amount to generate 
coded data. Processing is performed which is 
equivalent to high-rate coding of image data in the 
number of N each having the same size as image 
data in the prescribed image area in which the 
code amount is controlled and also having a sub- 
stantially equal amount of information of the image 
data to be transmitted in a partially overlapped 
state to generate N sets of coded data, and the N 
sets obtained from coded data are output as coded 



data of the input image data, where N is a con- 
stant. 

In another aspect of the present invention, in a 
video signal transmission apparatus, a plurality of 
5 prescribed image areas of image data having a 
prescribed size are each divided into image data 
provided in the number of N each having a sub- 
stantially equal amount of information in a partially 
overlapped state, processing which is equivalent to 
w code amount control and high-rate coding is per- 
formed for each prescribed image area to generate 
coded data, the coded data is decoded for each 
prescribed image area to generate N sets of image 
data, the N sets of image data are processed with 
is high-rate decoding to generate the image data in 
the number of N, and the image data in the num- 
ber of N are synthesized to generate image data to 
reproduce the input image data. Information cor- 
responding to coded data which is lost by an error 
20 caused during transmission is reproduced using 
different information having at least a part of the 
coded data, where N is a constant. 

In another aspect of the present invention, in a 
video signal transmission apparatus, a plurality of 
25 prescribed image areas of image data having a 
prescribed size are each divided into image data 
provided in the number of N each having a sub- 
stantially equal amount of information in one of a 
partially overlapped state and a state without over- 
30 lapping, processing which is equivalent to code 
amount control and high-rate coding is performed 
for each prescribed image area to generate coded 
data, the coded data is decoded for each pre- 
scribed image area to generate N sets of image 
35 data, the N sets of image data are processed with 
high-rate decoding to generate the image data in 
the number of N, and the image data in the num- 
ber of N are synthesized to generate image data to 
reproduce the input image data, where N is a 
40 constant. 

In another aspect of the present invention, a 
video signal coding device controls a code amount 
of an input image A having a prescribed size to 
perform high-rate coding of an image B having a 
45 size approximately N times the prescribed size. 
Information corresponding to a prescribed number 
of coding units of the input image B is substantially 
divided equally substantially into images A in the 
number of N, processing which is equivalent to 
so high-rate coding of each of images in the number 
of N is performed to generate N sets of coded 
data, and the coded data is output as coded data 
for the image data B. where N is a constant. 

In another aspect of the present invention, a 
55 video signal transmission apparatus performs high- 
rate coding of an image B having pixels approxi- 
mately N times larger than an image A having a 
prescribed size to obtain coded data and transmit- 
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ting the coded data, information of the image B to 
be transmitted is substantially divided equally into 
a prescribed number of coding units. Processing 
which is equivalent to high-rate coding of each of 
the images in the number of N is performed to 
generate N sets of coded data, and the N sets of 
coded data are transmitted by an substantially 
equal format as for coded data of the images in the 
number of N having the same size as the image A, 
where N is a constant. 

In another aspect of the present invention, a 
video signal recording apparatus for recording an 
HD signal in a magnetic tape in the state where the 
data of the HD signal is compressed, the video 
signal recording apparatus includes deciding 
means for deciding the type of the HD signal 
among a first signal corresponding to 1080 frame 
effective lines, 1125 total frame lines, and a field 
frequency of 60 Hz, a second signal corresponding 
to 1035 frame effective lines, 1125 total frame 
lines, and a field frequency of 60 Hz, a third signal 
corresponding to 960 frame effective lines, 1050 
total frame lines, and a field frequency of 60 Hz, 
and a fourth signal corresponding to 1152 frame 
effective lines, 1250 total frame lines, and a field 
frequency of 50 Hz; sampling means for sampling 
the input signal regardless of the type of the input 
signal; line conversion means for, when the input 
signal is decided to be the first signal, converting 
the number of lines only in a top area and a bottom 
area among frame effective lines of the input signal 
to an equal number with the number of frame 
transmission lines of the second signal; shuffling 
means for regarding the frame transmission lines of 
the first signal obtained as a result of the line 
conversion to be the same as a frame transmission 
area of the second signal, and rearranging pixels in 
frame transmission areas of the second, third and 
fourth signals block by block; compression means 
for compressing the output from the shuffling 
means so that data of a certain number blocks is a 
constant data amount; and recording means for 
recording the output from the shuffling means by 
adjusting a cylinder rotation speed and a magnetic 
tape transportation speed to be equal with respect 
to the four types of HD signals. 

In another aspect of the present invention, a 
video signal recording apparatus for recording an 
HD signal in a magnetic tape in the state where the 
data of the HD signal is compressed includes de- 
ciding means for deciding the type of the HD 
signal among a first signal corresponding to 1080 
frame effective lines, 1125 total frame lines, and a 
field frequency of 60 Hz, a second signal cor- 
responding to 1035 frame effective lines, 1125 total 
frame lines, and a field frequency of 60 Hz, a third 
signal corresponding to 960 frame effective lines. 
1050 total frame lines, and a field frequency of 60 



Hz, and a fourth signal corresponding to 1152 
frame effective lines, 1250 total frame lines, and a 
field frequency of 50 Hz; sampling means for sam- 
pling the input signal regardless of the type of the 
s input signal; signal conversion means for, when the 
input signal is decided to be the first signal, adding 
an ineffective pixel to a frame transmission area of 
the first signal so as to provide the first signal with 
pixels of the same number as in the frame trans- 
w mission area of the fourth signal; shuffling means 
for regarding the frame transmission lines of the 
first signal obtained as a result of the line conver- 
sion to be the same as a frame transmission area 
of the second signal, and rearranging pixels in 
75 frame transmission areas of the second, third and 
fourth signals block by block; compression means 
for compressing the output from the shuffling 
means so that data of a certain number blocks is a 
constant data amount; and recording means for 
20 recording the output from the shuffling means by 
adjusting a cylinder rotation speed and a magnetic 
tape transportation speed of the first signal to 6/5 
of those for the second, third and fourth signals. 
In another aspect of the present invention, a 
25 video signal recording apparatus for recording an 
HD signal in a magnetic tape in the state where the 
data of the HD signal is compressed includes de- 
ciding means for deciding the type of the HD 
signal among a first signal corresponding to 1080 
30 frame effective lines, 1125 total frame lines, and a 
field frequency of 60 Hz. a second signal cor- 
responding to 1035 frame effective lines, 1125 total 
frame lines, and a field frequency of 60 Hz, a third 
signal corresponding to 960 frame effective lines, 
35 1050 total frame lines, and a field frequency of 60 
Hz, and a fourth signal corresponding to 1152 
frame effective lines, 1250 total frame lines, and a 
field frequency of 50 Hz; sampling means for sam- 
pling the input signal a constant frequency when 
40 the input signal is one of the second, third and 
fourth signals and for sampling the first signal to 
equalize the number of pixel in a frame transmis- 
sion area with that of the third signal; shuffling 
means for rearranging the pixels in frame transmis- 
45 sion areas of the first, second, third and fourth 
signals block by block in accordance with the de- 
cision information; compression means for com- 
pressing the output from the shuffling means so 
that data of a certain number blocks is a constant 
so data amount; and recording means for recording 
the output from the shuffling means by adjusting a 
cylinder rotation speed and a magnetic tape trans- 
portation speed to be equal with respect to the four 
types of HD signals. 
55 In one embodiment of the invention, the sam- 

pling means samples the input signal at a constant 
frequency of 40.5 Mhz for a luminance signal and 
converts the number of pixels in the horizontal 
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direction of the first signaJ to be equal to the frame 
transmission lines of the third signal. 

In one embodiment of the invention, the sam- 
pling means samples the second, third and fourth 
signals at a constant frequency of 40.5 MHz for a 
luminance signal and samples the first signal at a 
frequency of 37.125 MHz for a luminance signal. 

Thus, the invention described herein makes 
possible the advantages of (1) providing a video 
signal recording apparatus for recording a progres- 
sive scan signal in the state of being processed 
with high-rate coding to be highly compatible with 
a conventional apparatus produced for recording an 
interlaced scan standard-definition TV signal, (2) 
providing a video signal recording apparatus for 
recording a progressive scan signal in the state of 
being processed with high-rate coding, utilizing a 
conventional apparatus produced for recording an 
interlaced scan high-definition TV signal, (3) provid- 
ing a video signal recording apparatus for record- 
ing a progressive scan signal in the state of being 
processed with high-rate coding to be highly com- 
patible with a conventional apparatus produced for 
recording an interlaced scan high-definition TV sig- 
nal, (4) providing a video signal recording appara- 
tus for recording both a progressive scan signal 
and an interlaced scan signal in the state of being 
processed with high-rate coding. (5) providing a 
video signal recording apparatus for performing 
rate conversion accompanying A/D conversion of a 
progressive scan signal which is performed at the 
sampling frequency as the sampling frequency of 
an interlaced scan high-definition TV signal. (6) 
providing a video signal recording apparatus for 
improving image quality for the search picture 
mode by rearranging coded block obtained from a 
progressive scan TV signal. (7) providing a video 
signal recording apparatus for vertically compress- 
ing a color difference signal of a progressive scan 
signal to 1/3 so as to have the same number of 
pixels as a color difference signal of a 4:2:2 signal 
and so as to provide arrangement of coding units 
in a track with respect to the image plane cor- 
responding to the progressive scan signal with high 
compatibility with an interlaced scan TV signal, (8) 
providing a video signal recording apparatus for 
rearranging two successive frames of a progressive 
scan signal so as to appear to be obtained by 
interlaced scanning, thus to enable intra-frame cor- 
rection, (9) providing a video signal recording ap- 
paratus for performing coding of two successive 
frames of a progressive scan signal in combination 
to improve image quality, (10) providing a video 
signal recording apparatus for realizing coding of 
two successive frames of a progressive scan signal 
in combination using a plurality of channels, (11) 
providing a video signal recording apparatus for 
adding a memory to improve image quality for the 
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search picture mode, (12) providing a video signal 
recording apparatus for increasing the number of 
effective pixels of a color difference signal to 
record data at a high rate using a conventional IC, 
5 (13) providing a video signal recording apparatus 
for adding a memory to improve the quality of an 
image obtained in the search picture mode from an 
image recorded at a high rate, (14) providing a 
video signal recording and reproduction apparatus 
w for converting one frame of a non-interlaced scan 
signal into an interlaced scan signal to record and 
reproduce a non-interlaced scan signal in addition 
to an interlaced scan signal, (15) providing a video 
signal recording apparatus for converting two 
is frames of a non-interlaced scan signal to record 
and reproduce a non-interlaced scan signal in addi- 
tion to an interlaced scan signal, (16) providing a 
video signaJ recording and reproduction apparatus 
for converting a non-interlaced scan signal into a 
20 different type of interlaced scan signal to record 
and reproduce a non-interlaced scan signal in addi- 
tion to an interlaced scan signal, (17) providing a 
video signal recording and reproduction apparatus 
for converting a non-interlaced scan signal into a 
25 still different type of interlaced scan signal to 
record and reproduce a non-interlaced scan signal 
in addition to an interlaced scan signal. (18) provid- 
ing a video signal recording apparatus for convert- 
ing a signal having an interlaced scan luminance 
30 signal and interlaced scan color difference signals 
into an interlaced scan signal to record and repro- 
duce a non-interlaced scan signal in addition to an 
interlaced scan signal. (19) providing a video signal 
coding device for substantially dividing an input 
35 image equally into a plurality of image data, (20) 
providing a video signal coding device for substan- 
tially dividing an input image equally into a plurality 
of image data and locating image information in the 
plurality of image data in a partially overlapped 
40 state, (21) providing a video signal coding device 
for preventing data drop caused by an error during 
transmission using the overlapped part of the im- 
age data, (22) providing a video signal transmission 
apparatus having different specifications by utilizing 
45 a conventional high-rate coding device and a con- 
ventional data transmission device without any sig- 
nificant alteration, (23) providing a high-rate coding 
device for performing high-rate coding of an input 
image having different specifications from an image 
so for which the high-rate coding device is intended 
by dividing information in the input image substan- 
tially equally into a plurality of image data to con- 
vert the input image so that the input image has 
the specifications suitable for the high-rate coding 
55 device, (24) providing a high-rate coding device for 
performing high-rate coding of an input image hav- 
ing different specifications from an image for which 
the high-rate coding device is intended by substan- 
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tially dividing information in the input image equally 
into a plurality of image data to convert the input 
image so that the input image has the specifica- 
tions suitable for the high-rate coding device and 
transmitting such image data, (25) providing a vid- 5 
eo signal recording and reproduction apparatus for 
performing data compression and recording in the 
state where the resolution in an area which is least 
influenced in terms of visual characteristic and an 
over-scan area on a TV monitor in accordance with to 
the type of the input signal which is determined by 
the deciding device is reduced, (26) providing a 
video signal recording apparatus for adding an 
effective pixel to perform signal conversion for data 
compression and recording the data in a magnetic 15 
tape while the recording speed is increased to 6/5, 
so as to record data corresponding to all the pixels 
in an effective area of an HD signal on the mag- 
netic tape, and (27) providing a video signal re- 
cording apparatus for reducing data amount by 20 
changing the sampling frequency to perform com- 
pression and recording. 

These and other advantages of the present 
invention will become apparent to those skilled in 
the art upon reading and understanding the follow- 25 
ing detailed description with reference to the ac- 
companying figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 

Figure 1 is a block diagram of a video signal 
recording apparatus in a first example according 
to the present invention; 

Figure 2 is a block diagram of a video signal 

recording apparatus in a second example ac- 35 

cording to the present invention; 

Figure 3A is a view illustrating a conversion 

method for a luminance signal in the second 

example; 

Figure 3B is a view illustrating a conversion 40 
method for a color difference signal in the sec- 
ond example; 

Figure 4 is a block diagram of a video signal 
recording apparatus in a third example accord- 
ing to the present invention; 4 $ 
Figure 5 is a block diagram of a video signal 
recording apparatus in a fourth example accord- 
ing to the present invention; 
Figure 6 is a block diagram of a video signal 
recording apparatus in a fifth example according so 
to the present invention; 

Figure 7 is a view illustrating a rate conversion 

method in the fifth example; 

Figure 8 is a block diagram of a video signal 

recording apparatus in a sixth example accord- 55 

ing to the present invention; 

Figure 9 is a view illustrating a recording pattern 

on a track; 



Figure 10 is a view illustrating another recording 
pattern on a track; 

Figure 11 is a block diagram of a video signal 
recording apparatus in a seventh example ac- 
cording to the present invention; 
Figure 12 is a block diagram of a video signal 
recording apparatus in an eighth example ac- 
cording to the present invention; 
Figure 13 is a view illustrating conversion to of a 
progressive scan signal into a signal which ap- 
pears to be obtained by interlaced scanning in 
the eighth example; 

Figure 14 is a block diagram of a video signal 
recording apparatus in a ninth example accord- 
ing to the present invention; 
Figure 15A is a view illustrating a conventional 
method for combining data; 
Figure 15B is a view illustrating a method for 
combining data in the ninth example; 
Figure 16 is a block diagram of a video signal 
recording apparatus in a tenth example accord- 
ing to the present invention; 
Figure 17 is a block diagram of a video signal 
recording apparatus in an eleventh example ac- 
cording to the present invention; 
Figure 18A is a view illustrating data recorded 
on a track in a conventional video signal record- 
ing and reproduction apparatus; 
Figure 18B is a view illustrating data recorded 
on a track in the eleventh example; 
Figure 19 is a block diagram of a video signal 
recording apparatus in a twelfth example ac- 
cording to the present invention; 
Figure 20 is a block diagram of a video signal 
recording apparatus in a thirteenth example ac- 
cording to the present invention; 
Figure 21 is a view illustrating a method for 
converting a video signal in the fourteenth ex- 
ample; 

Figure 22 is a block diagram of a video signal 
recording and reproduction apparatus in the 
fourteenth example according to the present in- 
vention; 

Figure 23 is a view illustrating a method for 
converting a video signal in the fifteenth exam- 
ple; 

Figure 24 is a view illustrating a method for 
converting a video signal in the sixteenth exam- 
ple; 

Figure 25 is a view illustrating a method for 
converting a video signal in a seventeenth ex- 
ample according to the present invention; 
Figure 26 is a block diagram of a video signal 
recording and reproduction apparatus in an 
eighteenth example according to the present 
invention; 

Figure 27A is circuit diagram of a pre-process- 
ing device in the video signal recording and 
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reproduction apparatus in an eighteenth exam- 
ple; 

Figure 27B is circuit diagram of a post-process- 
ing device in the video signal recording and 
reproduction apparatus in the eighteenth exam- 
ple; 

Figure 28 is a view illustrating operation of the 
pre-processing device and the post-processing 
device in the eighteenth example; 
Figure 29A is a view illustrating operation of an 
pre-processing device in a nineteenth example; 
Figure 29B is a view illustrating operation of an 
post-processing device in the nineteenth exam- 
ple; 

Figure 30A is a circuit diagram of an pre-pro- 
cessing device in a twentieth example; 
Figure 30B is a circuit diagram of an post- 
processing device in the twentieth example; 
Figure 31 is a block diagram of a video signal 
recording and reproduction apparatus in a twen- ; 
ty-first example according to the present inven- 
tion; 

Figure 32A is a circuit diagram of an pre-pro- 
cessing device in a twenty-first example; 
Figure 32B is a circuit diagram of an post- 2 
processing device in the twenty-first example; 
Figure 33 is a block diagram of a video signal 
recording and reproduction apparatus in a twen- 
ty-second example according to the present in- 
vention; 3( 
Figure 34A is a circuit diagram of an pre-pro- 
cessing device in the twenty-second example; 
Figure 34B is a circuit diagram of an post- 
processing device in the twenty-second exam- 

Figure 35A is a view illustrating pre-processing 

operation in the twenty-second example; 

Figure 35B is a view illustrating post-processing 

operation in the twenty-second example; 

Figure 36 is a block diagram of a video signal 40 

recording and reproduction apparatus in the 

twenty-third example according to the present 

invention; 

Figure 37 is a view illustrating pre-processing 
operation and post-processing operation in the 45 
twenty-third example; 

Figure 38 is a block diagram of a video signal 
recording and reproduction apparatus in a twen- 
ty-fourth example according to the present in- 
vention; 

_. 50 

Figure 39A is a view illustrating a frame trans- 
mission area of an HD signal B in twenty-fifth, 
twenty-sixth and twenty-seventh examples; 
Figure 39B is a view illustrating a frame trans- 
mission area of an HD signal C in twenty-fifth, 55 
twenty-sixth and twenty-seventh examples; 
Figure 39C is a view illustrating a frame trans- 
mission area of an HD signal D in the twenty- 



fifth, twenty-sixth and twenty-seventh examples; 
Figure 40 is a view illustrating arrangement of 
macroblocks of data written in a memory in the 
twenty-fifth, twenty-sixth and twenty-seventh ex- 
amples; 

Figure 41 is a view illustrating a frame effective 
area in the twenty-fifth, twenty-sixth and twenty- 
seventh examples; 

Figure 42 is a block diagram of a video signal 
recording and reproduction apparatus in the 
twenty-sixth example according to the present 
invention; 

Figure 43 is a block diagram of a video signal 
recording and reproduction apparatus in the 
twenty-seventh example according to the 
present invention; 

Figure 44A is a block diagram of a sampling 
device of the video signal recording and re- 
production apparatus in the twenty-sixth exam- 
ple; 

Figure 44B is a block diagram of a sampling 
device of the video signal recording and re- 
production apparatus in the twenty-seventh ex- 
ample; and 

Figure 45 is a view illustrating a frame effective 
area in the twenty-seventh example. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

Hereinafter, the present invention will be de- 
scribed by way of illustrative examples with refer- 
ence to the accompanying drawings. 

Example 1 

A first example according to the present inven- 
tion will be described with reference to Figure 1. 
Figure 1 is a block diagram of a video signal 
recording apparatus 100 in the first example. 

The video signal recording apparatus 100 in- 
cludes an input terminal 101 to which a progressive 
scan TV signal is input, a switching device 102 for 
switching the input signal, frame by frame, and two 
interlaced scan standard-definition TV signal re- 
cording devices 106a and 106b. The two interlaced 
scan standard-definition TV signal recording de- 
vices 106a and 106b each include a dividing de- 
vice 103 for dividing the input signal into a plurality 
of coding units, a high-rate coding device 104 for 
performing high-rate coding of each coding unit, 
and a recording device 105 for recording the data 
obtained by the high-rate coding. 

The video signal recording apparatus 100 hav- 
ing the above-described configuration operates in 
the following manner. 

A digital progressive scan TV signal is input to 
the input terminal 101, and is switched frame by 
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frame to be sent to the interlaced scan standard- 
definition TV signal recording devices 106a and 
106b alternately by the switching device 102. The 
interlaced scan standard-definition TV signal re- 
cording devices 106a and 106b each operate as 
follows: Each frame of the digital progressive scan 
TV signal is divided into a plurality of coding units 
by the dividing device 103, and high-rate coding of 
each coding unit is performed by the high-rate 
coding device 104. Then, the resultant data is 
recorded in a track formed on a magnetic tape by 
the recording device 105. The interlaced scan stan- 
dard-definition TV signal recording devices 106a 
and 106b record the data corresponding to one 
frame of the progressive scan TV signal in the 
same manner as the conventional video signal re- 
cording apparatus records data corresponding to 
one frame of an interlaced scan standard-definition 
TV signal. 

In the first example according to the present 
invention, the switching device 102 is provided for 
sending frames of the input signal to the two inter- 
laced scan standard-definition TV signal recording 
devices 106a and 106b alternately. Due to such 
switching, data corresponding to one frame of a 
progressive scan TV signal can be coded and 
recorded as the same quantity of data correspond- 
ing to one frame of an interlaced scan TV signal. 

Although the progressive scan TV signal is 
divided into a plurality of coding units by the same 
method as an interlaced scan standard-definition 
TV signal is divided in the first example, a method 
used for dividing an interlaced scan high-definition 
TV signal is also usable. 

One exemplary progressive scan TV signal 
which is input to the video signal recording appara- 
tus 100 is obtained by performing rate conversion 
of a high-definition TV signal conforming to the 
studio standards by 9/16 for a luminance signal 
and by 3/8 for a color difference signal. As a result 
of such rate conversion, the data corresponding to 
the luminance signal includes 720 (horizontal) x 
720 (vertical) pixels, and the data corresponding to 
the color difference signal includes 240 (horizontal) 
x 720 (vertical) pixels. Another exemplary progres- 
sive scan TV signal is obtained by progressively 
scanning a standard-definition TV signal defined as 
a 4:2:2 signal. Other progressive scan TV signals 
are also usable. 

In the case where a DCT (discrete cosine 
transform) coding is used for the high-rate coding 
in the first example, intra-frame coding is prefer- 
ably performed, instead of utilizing inter-field cor- 
relation which is used for coding an interlaced scan 
TV signal. By performing intra-frame coding, the 
image quality is improved. 



Example 2 

A second example according to the present 
invention will be described with reference to Fig- 
5 ures 2, 3A and 3B. Figure 2 is a block diagram of a 
video signal recording apparatus 200 in the second 
example. 

The video signal recording apparatus 200 in- 
cludes an input terminal 201 to which a progressive 

w scan TV signal is input, a rearranging device 202 
for rearranging pixels corresponding to the input 
signal, a framing device 203 for framing data cor- 
responding to two fields input thereto, and an inter- 
laced scan high-definition TV signal recording de- 

;s vice 207. The interlaced scan high-definition TV 
signal recording device 207 includes a dividing 
device 204 for dividing the framed data into a 
plurality of coding units, a high-rate coding device 
205 for performing high-rate coding of each coding 

20 unit, and a recording device 206 for recording the 
data obtained by the high-rate coding. 

The video signal recording apparatus 200 hav- 
ing the above-described configuration operates in 
the following manner. 

25 A digital progressive scan TV signal is input to 

the input terminal 201. Pixels corresponding each 
of a plurality of frames of the input signal are 
rearranged by the rearranging device 202, for ex- 
ample, as is illustrated in Figures 3A and 3B. 

30 Figure 3A shows a pixel arrangement of data cor- 
responding to a luminance signal of the progres- 
sive scan TV signal described in the first example 
and how the pixels are rearranged, and Figure 3B 
shows a pixel arrangement of data corresponding 

35 to a color difference signal of the progressive scan 
TV signal described in the first example and how 
the pixels are rearranged. As is shown in Figure 
3A, 720 (horizontal) x 720 (vertical) pixels are 
divided into three areas A, B and C. Area A in- 

40 eludes 720 (horizontal) x 480 (vertical) pixels, and 
areas B and C each include 360 (horizontal) x 240 
(vertical) pixels. The pixels in the three areas A, B 
and C are rearranged to be 1080 (horizontal) x 480 
(vertical) pixels without changing the arrangement 

45 in each area. 

Regarding the color difference signal, as is 
shown in Figure 3B, 240 (horizontal) x 720 (verti- 
cal) pixels are divided into three areas A, B and C. 
Area A includes 240 (horizontal) x 480 (vertical) 

so pixels, and areas B and C each include 120 (hori- 
zontal) x 240 (vertical) pixels. The pixels in the 
three areas A, B and C are rearranged to be 360 
(horizontal) x 480 (vertical) pixels without changing 
the arrangement in each area. 

55 The pixel arrangement obtained by such con- 

version is the same as the pixel arrangement of 
one : ^!d of an interlaced scan high-definition TV 
signai of the 1125/60 system which is to be divided 
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into a plurality of coding units. 

The resultant data corresponding to two frames 
of the progressive scan TV signaJ is converted to 
have 1080 (horizontal) x 960 (vertical) pixels by the 
framing device 203 in the same manner as forming 
data corresponding to one frame from data cor- 
responding to two fields of an interlaced scan TV 
signal (shown in Figure 15A, infra). The resultant 
data is sent to the interlaced scan high-definition 
TV signal recording device 207 and is processed in 
the same manner as an interlaced scan high-defini- 
tion TV signal. In detail, the signal interlaced scan 
high-definition TV signal recording device 207 op- 
erates as follows: The signal sent from the framing 
device 203 is divided into a plurality of coding units 
by the dividing device 204, and high-rate coding of 
each coding unit is performed by the high-rate 
coding device 205. Then, the resultant data is 
recorded in a track formed on a magnetic tape by 
the recording device 206. 

In the second example according to the 
present invention, the rearranging device 202 is 
provided for rearranging data of a progressive scan 
TV signal into one field of an interlaced scan high- 
definition TV signal. Thus, a progressive scan TV 
signal can be recorded by the interlaced scan high- 
definition TV signal recording device 207. 

The manner of pixel rearrangement performed 
by the rearranging device 202 is arbitrary. In the 
case when the number of pixels corresponding to 
the input signal is insufficient, provision of dummy 
data or other types of treatment is usable. 

In the case where the interlaced scan high- 
definition TV signal recording device 207 is pro- 
duced for signals of the 1125/60 system and the 
dividing device 204 also converts the data cor- 
responding to an input signal including 1008 (hori- 
zontal) x 512 (vertical) pixels into data correspond- 
ing 1080 (horizontal) x 480 (vertical) pixels, the 
rearrangement by the rearranging device 202 
needs to be performed in consideration of such 
conversion performed by the dividing device 204. 

In the second example, the progressive scan 
TV signal which is input to the video signal record- 
ing apparatus 200 is obtained by rate conversion of 
a signal conforming to the studio standards de- 
scribed in the first example, but other types of 
progressive scan TV signals are also usable. 



Example 3 

A third example according to the present in- 
vention will be described with reference to Figure 
4. Figure 4 is a block diagram of a video signal 
recording apparatus 400 in the third example. 

The video signal recording apparatus 400 in- 
cludes an input terminal 401 to which a progressive 
scan TV signal is input, a dividing device 402 for 



dividing the input signal into a plurality of coding 
units, and an interlaced scan TV signal recording 
device 405. which is a part of an interlaced scan 
high-definition TV signal recording device. The in- 
5 terlaced scan TV signal recording device 405 in- 
cludes a high-rate coding device 403 for perform- 
ing high-rate coding of each coding unit, and a 
recording device 404 for recording the data ob- 
tained by the high-rate coding. 
io The video signal recording apparatus 400 hav- 

ing the above-described configuration operates in 
the following manner. 

A digital progressive scan TV signal is input to 
the input terminal 401 and divided into a plurality of 
is coding units by the dividing device 402. The divid- 
ing device 402 processes, for example, the signal 
described in the first example as follows: The pro- 
gressive scan TV signal is vertically filtered by a 
color difference 1/2 filter (not shown) and then 
20 divided into a plurality of DCT blocks, each includ- 
ing 8 (horizontal) x 8 (vertical) pixels. In detail, the 
data corresponding to the luminance signal having 
720 (horizontal) x 720 (vertical) pixels is divided 
into 90 (horizontal) x 90 (vertical) DCT blocks. The 
25 data corresponding to the color difference signal 
having 240 (horizontal) x 720 (vertical) pixels is 
first filtered to have 240 (horizontal) x 360 (vertical) 
pixels and then divided into 30 (horizontal) x 45 
(vertical) DCT blocks. 
30 Next, a macroblock is formed of eight DCT 

blocks: six DCT blocks (3 (horizontal) x 2 (vertical)) 
of the luminance signal and two DCT blocks of the 
color difference signal. The six DCT blocks of the 
luminance signal are located successively on the 
35 image plane. The two DCT blocks of the color 
difference signal are located at the same position 
on the image plane. Then, one coding unit is 
formed of five macroblocks which are away from 
one another in the image plane. In this manner, the 
40 data corresponding to one frame of the progressive 
scan TV signal is divided into 1350 coding units. 
Thus, the data corresponding to two frames in- 
cludes 2700 coding units, which is the same as the 
number of coding units obtained by high-rate cod- 
45 ing of the data corresponding to one frame of an 
interlaced scan high-definition TV signal of the 
1125/60 system. The data corresponding to two 
frames of the progressive scan TV signal to be 
divided into coding units include the same number 
50 of pixels as in the conventional video signal record- 
ing apparatus produced for an interlaced scan 
high-definition TV signal. Accordingly, the memory 
capacity required for the division of a progressive 
scan TV signal is the same as required for dividing 
55 an interlaced scan high-definition TV signal. Thus, 
the division of the progressive scan TV signal can 
be performed easily by simply altering address 
control of a conventional dividing device of the 
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conventional video signal recording apparatus. The 
coding units obtained from data corresponding to 
two frames by such division are output to the 
interlaced scan TV signal recording device 405. 

The interlaced scan TV signal recording device 
405 processes the coding units in the same man- 
ner as data corresponding to one frame of an 
interlaced scan high-definition TV signal. In detail, 
high-rate coding of each coding unit is performed 
by the high-rate coding device 403, and then the 
resultant data is recorded in a track formed on a 
magnetic tape by the recording device 404. 

In the third example according to the present 
invention, the dividing device 402 is provided for 
dividing the input signal in a slightly different man- 
ner from the conventional dividing method per- 
formed by the conventional video signal recording 
apparatus produced for an interlaced scan high- 
definition TV signal. Thus, a progressive scan TV 
signal can be recorded by the interlaced scan TV 
signal recording device 405, and the video signal 
recording apparatus 400 has a higher compatibility 
with the conventional recording apparatus pro- 
duced for an interlaced scan high-definition TV 
signal. 

Although the interlaced scan TV signal record- 
ing device 405 in the third example is a part of an 
interlaced scan high-definition TV signal recording 
device, an interlaced scan standard-definition TV 
signal recording device is also usable as in the first 
example. In such a case, the data obtained by the 
dividing device 402, is processed using a part of 
two interlaced scan standard-definition TV signal 
recording devices. 

It is also possible to process data correspond- 
ing to one frame as one unit. In the case where a 
part of an interlaced scan standard-definition TV 
signal recording device is used, only a single such 
recording device is needed. In the case where a 
part of an interlaced scan high-definition TV signal 
recording device is used, such processing is per- 
formed by slightly changing the interlaced scan 
high-definition TV signal recording device, for ex- 
ample, by doubling the cycle of an internal oper- 
ational clock. In such a case, the memory capacity 
to be used can be halved. 

In the third example, the progressive scan TV 
signal which is input to the video signal recording 
apparatus 400 is obtained by rate conversion of a 
signal conforming to the studio standards de- 
scribed in the first example, but other progressive 
scan TV signals are also usable. 

The image quality is improved by performing 
intra-frame coding using DCT for high-rate coding. 



Example 4 

A fourth example according to the present in- 
vention will be described with reference to Figure 

5 5. Figure 5 is a block diagram of a video signal 
recording apparatus 500 in the fourth example. 

The video signal recording apparatus 500 in- 
cludes an input terminal 501 to which a TV signal 
is input, an input deciding device 502 for deciding 

w whether the input TV signal is a progressive scan 
TV signal or an interlaced scan TV signal, a divid- 
ing device 503 for dividing the progressive scan TV 
signal into a plurality of coding units, a framing 
device 504 for forming data corresponding to one 

75 frame from the data corresponding to two fields 
input thereto, and an interlaced scan high-definition 
TV signal recording device 508. The interlaced 
scan high-definition TV signal recording device 508 
includes another dividing device 505 for dividing 

20 the interlaced scan TV signal into a plurality of 
coding units, a high-rate coding device 506 for 
performing high-rate coding of each coding unit, 
and a recording device 507 for recording the data 
obtained by the high-rate coding. 

25 The video signal recording apparatus 500 hav- 

ing the above-described configuration operates in 
the following manner. 

A TV signal is input to the input terminal 501. 
The input signal deciding device * 502 decides 

30 whether the input TV signal is a progressive scan 
TV signal or an interlaced scan TV signal. If de- 
cided to be a progressive scan TV signal, the TV 
signal is sent to the dividing device 503. If decided 
to be an interlaced scan TV signal, the TV signal is 

35 sent to the framing device 504. The signal which is 
sent to the dividing device 503 is divided into a 
plurality of coding units in the same manner as in 
the third example, and the coding units corre- 
sponding to two frames are output to the high-rate 

40 coding device 506. The signal which is sent to the 
framing device 504 is framed by the framing de- 
vice 504 as is described in the Description of the 
Related Art, and then divided into a plurality of 
coding units by the dividing device 505. The cod- 

45 ing units are sent to the high-rate coding device 
506. The same number of coding units are ob- 
tained from the progressive scan TV signal and 
from the interlaced scan TV signal. The coding 
units from the progressive scan TV signal and the 

so coding units from the interlaced scan TV signal are 
both processed by the interlaced scan high-defini- 
tion TV signal recording device SOS- In detail, the 
coding units are processed with high-rate coding 
by the high-rate coding device 506 and then re- 

55 corded in a magnetic tape by the recording device 
507. 

In the fourth example according to the present 
invention, the input signal deciding device 502 for 
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deciding whether the input signal is a progressive 
scan TV signal or an interlaced scan TV signal and 
the dividing device 503 used for a progressive 
scan TV signal are added to the conventional re- 
cording apparatus produced lui an interlaced scan 5 
high-definition TV signal Due to such a configura- 
tion, both of an interlaced scan TV signal and a 
progressive scan TV s.rjnai can be recorded by 
one video signal recording apparatus 500. 

In the fourth example, a progressive scan TV 10 
signal and an in:cdaced zczn TV signal are sepa- 
rately divided into :od»ng units. The two different 
types of signals can t>: pcdDrmcd by simply alter- 
ing address control wr .io using the same memory. 
The video signal rocDie.ng apparatus can have is 
other configurations An arbitrary type of the pro- 
gressive scan TV signal car. be input to the video 
signal recording apparatus 500. 



Example 5 



20 



A fifth example ^rrrft^nj to the present inven- 
tion will be desrnhfxi * t *h reference to Figures 6 
and 7. Figure 6 is a block diagram of a video signal 
recording apparatus 600 n the fifth example. 25 

The video sgnai -ecoraing apparatus 600 in- 
cludes an input terminal 601 to which a progressive 
scan TV signal is input, t rate-converting filter 602 
for performing rate conversion of the input signal, 
and an interlaced s;an TV signal recording device 30 
606 which is a part of an interlaced scan high- 
definition TV signal recording device. The inter- 
laced scan TV signal recording device 606 includes 
a dividing device 603 few dividing the input signal 
into a plurality cf coding units, a high-rate coding 35 
device 604 for performng high-rate coding of each 
coding unit, and a recording device 605 for record- 
ing the data ootamod ty the high-rate coding. 

The video signal recording apparatus 600 hav- 
ing the above-described configuration operates in 40 
the following mannot. 

An analog prog-essive scan TV signal which is 
input to the input terminal 601 is converted into a 
digital signal by the rate-converting filter 602 and 
output to the divid.ng device 603. Figure 7 illus- 45 
trates how the rate conversion of a luminance sig- 
nal is performed by the rate-converting filter 602. 
The data corresponding to the luminance signal of 
the input signal shown on the left of Figure 7 is 
obtained by sampling at a frequency of 75.6 MHz. so 
Such data includes 1.600 pixels (horizontal) x 
787.5 lines (vertical) This input signal is a signal 
for ATV (advanced TV), and the specifications are 
defined in Grand^Alhanc u HDTV System Specifica- 
tion. The effective pixel area includes 1,280 pixels 55 
(horizontal) x 720 lines (vertical). Such a signal is 
processed with rate conversion at a sampling fre- 
quency of 40. 5 * 1.00! MHz, and as a result, a 



signal corresponding to an effective pixel area 
which includes 685 pixels (horizontal) x 720 lines 
(vertical) is obtained. In the case of the NTSC 
system using ,59.94 Hz as a vertical synchroniza- 
tion signal, the sampling frequency used for the 
rate conversion is 40.5 MHz, which is used for 
other high-definition TV signals. In the case of the 
studio standards using 60.00 Hz, the sampling fre- 
quency for rate conversion is 40.5 MHz x 
60.00/59.94 = 40.5 MHz x 1.001. The resultant 
effective pixel area is changed to have 720 pixels 
(horizontal), for example, by addition of dummy 
data. In this manner, a signal corresponding to the 
same number of pixels as the signal used as the 
input signal in the third example is obtained. The 
signal obtained by the rate conversion is processed 
in the same manner as in the third example. 

In the fifth example according to the present 
invention, the rate-converting filter 602 is provided 
for performing rate conversion accompanying con- 
version of an analog signal into a digital signal. 
Since the effective pixel area is changed by the 
rate conversion, such rate conversion can be per- 
formed at the same sampling frequency as an 
interlaced scan high-definition TV signal. 

Although the sampling frequency of the input 
signal is 75.6 MHz in the fifth example, other 
frequencies are also usable. 

In the fifth example, the effective pixel area 
obtained by the rate conversion is changed to have 
720 pixels in the horizontal direction from having 
685 pixels. The number of pixels of 720 in the 
horizontal direction can also be obtained by other 
methods, for example, by adding data to the 685 
pixels in the horizontal direction. 

In the fifth example, a part of an interlaced 
scan high-definition TV signal recording device is 
used as in the third example. Instead, a part of an 
interlaced scan standard-definition TV signal re- 
cording device can be used as in the first example. 
In such a case, the data obtained by the dividing 
device 603 is processed using a part of two inter- 
laced scan standard-definition TV signal recording 
devices. 

Example 6 

A sixth example according to the present in- 
vention will be described with reference to Figures 
8 through 10. Figure 8 is a block diagram of a 
video signal recording apparatus 800 in the sixth 
example. 

The video signal recording apparatus 800 in- 
cludes an input terminal 801 to which a progressive 
scan TV signal is input, a dividing device 802 for 
dividing the input signal into a plurality of coding 
units, a high-rate coding device 803 for performing 
high-rate coding of each coding unit, a rearranging 
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device 804 for rearranging coding units output from 
the high-rate coding device 803, and a recording 
device SOS for recording the rearranged data. 

The video signal recording apparatus 800 hav- 
ing the above-described configuration operates in 
the following manner. 

A progressive scan TV signal which is input to 
the input terminal 801 is divided into a plurality of 
coding units by the dividing device 802, and is 
processed with high-rate coding by the high-rate 
coding device 803 in the same manner as in the 
third example. The coding units output from the 
high-rate coding device 803 is input to the rearran- 
ging device 804. 

For comparison, the processing in the third 
example will be described again briefly. In the third 
example, data corresponding to one frame of the 
progressive scan TV signal is divided into 30 (hori- 
zontal) x 45 (vertical) macroblocks. The coding 
units which are input to the high-rate coding device 
403 each include five macroblocks which are away 
from one another on the image plane. In the sixth 
example, the rearranging device 804 rearranges 
the coding units to prescribed positions within ten 
recording blocks, each of which includes 3 (hori- 
zontal) x 45 (vertical) macroblocks as is shown in 
Figure 9. The data in such recording blocks are 
recorded sequentially in respective tracks formed 
on a magnetic tape by the recording device 805. 

In the sixth example according to the present 
invention, the provision of the rearranging device 
804 allows the data to be recorded in the magnetic 
tape in correspondence with the positions thereof 
on the image plane. Thus, the image quality for a 
search picture mode can be improved. 

The macroblocks can be divided horizontally 
as is shown in Figure 10. In this manner, the same 
type of search picture mode as is performed by 
the conventional recording apparatus produced for 
an interlaced scan TV signal can be performed. 
The rearrangement can be performed in other 
manners. An arbitrary progressive scan TV signal 
can be input to the video signal recording appara- 
tus 800. 

Example 7 

A seventh example according to the present 
invention will be described with reference to Figure 
11. Figure 11 is a block diagram of a video signal 
recording apparatus 1100 in the seventh example. 

The video signal recording apparatus 1100 in- 
cludes an input terminal 1101 to which a progres- 
sive scan TV signal is input, a color difference 1/3 
filter 1102 for vertically filtering a color difference 
signal of the input signal, a dividing device 1103 for 
dividing the resultant signal into a plurality of cod- 
ing units, a high-rate coding device 1104 for per- 



forming high-rate coding of each coding unit, and a 
recording device 1105 for recording the data ob- 
tained by the high-rate coding. 

The video signal recording apparatus 1100 
5 having the above-described configuration operates 
in the following manner. 

As an exemplary progressive scan TV signal 
which is input to the input terminal 1101, a high- 
definition signal conforming to the studio standards 
w obtained by rate conversion performed by 9/16 
both for a luminance signal and a color difference 
signal is used in the seventh example. As a result 
of such rate conversion, the data corresponding to 
the luminance signal includes 720 (horizontal) x 
is 720 (vertical) pixels, and the data corresponding to 
the color difference signal includes 360 (horizontal) 
x 720 (vertical) pixels. Such a progressive scan TV 
signal is vertically filtered by the color difference 
1/3 filter 1102. Namely, the data corresponding to 
20 the resultant color difference signal includes 360 
(horizontal) x 240 (vertical) pixels. The same num- 
ber of pixels are included in the data corresponding 
to a signal obtained by vertically filtering a color 
difference signal of an interlaced scan standard- 
25 definition TV signal defined as a 4:2:2 signal to be 
1/2 to be recorded by the conventional system. 

Next, the resultant signal is divided into a plu- 
rality of coding units by the dividing device 1103. 
The dividing device 1103 operates as follows: The 
30 input signal is first divided into a plurality of DCT 
blocks each including 8 (horizontal) x 8 (vertical) 
pixels. As a result, the data corresponding to the 
luminance signal includes 90 (horizontal) x 90 (ver- 
tical) DCT blocks, and the data corresponding to 
35 the color difference signal includes 45 (horizontal) 
x 30 (vertical) DCT blocks. Next, one macroblock 
is formed of eight DCT blocks: six DCT blocks (2 
(horizontal) x 3 (vertical)) of the luminance signal 
and two DCT blocks of the color difference signal. 
40 The six DCT blocks of the luminance signal are 
located successively on the image plane. The two 
DCT blocks of the color difference signal are lo- 
cated at the same position on the image plane. 
Then, one coding unit is formed of five macro- 
45 blocks which are away from one another on the 
image plane. In this manner, data corresponding to 
one frame of the progressive scan TV signal is 
divided into 1 350 coding units as in the third exam- 
pie. The same number of coding units are obtained 
so by dividing data corresponding to one frame of an 
interlaced scan TV signal of the 1125/60 system. 
The resultant coding units are processed in the 
same manner as in the third example. 

In the seventh example according to the 
55 present invention, due to the color difference 1/3 
filter 1102, data corresponding to the color dif- 
ference signal is vertically filtered to be 1/3 to have 
the same number of pixels as a color difference 
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signal of an interlaced scan standard-definition TV 
signal defined as a 4:2:2 signal conforming to the 
studio standards. Accordingly, rate conversion of a 
color difference signal is not needed in order to 
perform rate conversion of a high-definition TV s 
signal into a standard-definition TV signal. Further, 
since the data corresponding to the filtered color 
difference signal is divided by the dividing device 
1103 to have 45 (horizontal) x 30 (vertical) macro- 
blocks, the distribution of the macroblocks on the it 
image plane becomes closer to the distribution of 
the macroblocks of an interlaced scan TV signal. 
Thus, the progressive scan TV signal becomes 
highly compatible with an interlaced scan TV sig- 
nal. 75 

An arbitrary progressive scan TV signal can be 
input to the video signal recording apparatus 1100. 

As is appreciated from the above description, 
in the seventh example, the video signal recording 
apparatus 1100 uses a part of an interlaced scan 20 
high-definition TV signal recording device as in the 
third example. Instead, an interlaced scan stan- 
dard-definition TV signal recording device can be 
used as in the first example. Processing of data 
corresponding to one frame as one unit is realized 25 
by slightly altering the configuration, for example, 
by doubling the cycle of an internal operational 
clock. The image quality is improved by performing 
intra-frame coding using DCT for high-rate coding. 

30 

Example 8 

An eighth example according to the present 
invention will be described with reference to Fig- 
ures 12 and 13. Figure 12 is a block diagram of a 35 
video signal recording apparatus 1200 in the eighth 
example. 

The video signal recording apparatus 1200 in- 
cludes an input terminal 1201 to which a progres- 
sive scan TV signal is input, a color difference 1/2 40 
filter 1202 for vertically filtering a color difference 
signal of the input signal, a signal converter 1203 
for converting two successive frames of the input 
signal into two frames which appear to be obtained 
by interlaced scanning, a dividing device 1204 for 45 
dividing the resultant signal into a plurality or cod- 
ing units, a high-rate coding device 1205 for per- 
forming high-rate coding of each coding unit, and a 
recording device 1206 for recording the data ob- 
tained by the high-rate coding. 50 

The video signal recording apparatus 1200 
having the above-described configuration operates 
in the following manner. 

A progressive scan TV signal is input to the 
input terminal 1201. A color difference signal of the 55 
input signal is vertically filtered to be 1/2 by the 
color difference 1/2 filter 1202. The resultant signal 
is sent to the signal converter 1203. Figure 13 



illustrates the conversion performed by the signal 
converter 1203. As is shown in Figure 13, the data 
corresponding to the two frames of the progressive 
scan TV signal is scanned and rearranged so as to 
locate the data from the first frame and the second 
frame alternately. The resultant signal is processed, 
in the same manner as in the third example. In 
detail, the signal is divided into a plurality of coding 
units by the dividing device 1204, high-rate coding 
of each unit is performed by the high-rate coding 
device 1205, and the data obtained by the high- 
rate coding is recorded in a magnetic tape by the 
recording device 1206. 

In the eighth example according to the present 
invention, the signal converter 1203 converts two 
successive frames of the progressive scan TV sig- 
nal into two frames which appear to be obtained by 
interlaced scanning. Due to the signal converter 
1203. even if one of two channels of a video head 
is damaged, signals from the two frames can be 
reproduced while performing correction within the 
frame. Accordingly, continuity of a reproduced im- 
age in terms of time can be guaranteed. 

In the eighth example according to the present 
invention, a progressive high-definition TV signal 
recording device is used, but a progressive stan- 
dard-definition TV signal recording device is also 
usable. 

An arbitrary progressive scan TV signal can be 
input to the video signal recording apparatus 1200. 

In the conventional video signal recording ap- 
paratus, the data is framed and divided into coding 
units separately. Instead, framing and division can 
be performed simultaneously. In such a case, the 
configuration of the video signal recording appara- 
tus needs to be altered so as to prevent framing 
while the data is divided into coding units when 
one frame of a progressive scan TV signal is input. 

By providing the recording device 1206 with a 
function of rearranging the blocks as in the sixth 
example, the image quality for the search picture 
mode is improved. 

In the first through eight examples, other con- 
figurations are also usable, and the method for 
high-rate coding is arbitrary. 

Example 9 

A ninth example according to the present in- 
vention will be described with reference to Figures 
14. 15A and 15B. Figure 14 is a block diagram of a 
video signal recording apparatus 1400 in the ninth 
example. 

The video signal recording apparatus 1400 in- 
cludes an input terminal 1401 to which a progres- 
sive scan TV signal is input, a combining device 
1402 for combining data corresponding to two 
frames of the input signal thus to form combination 
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data, a dividing device 1403 for dividing the com- 
bination data into a plurality of coding units, a high- 
rate coding device 1404 lor performing high-rate 
coding of each coding umi. and a recording device 
1405 for recording ihu dald obtained by the high- 
rate coding in a magnetic tape 1406. 

The video signal iccoidmg apparatus 1400 
having the above-described configuration operates 
in the following manner 

A digital progressive scan TV signal is input to 
the input terminal 1401. and the data correspond- 
ing to two frames thereof arc combined to form 
combination data. 

Figure 15A shows how the data corresponding 
to two fields of an mtoriacod scian signal are com- 
bined to form data cof responding to one frame. 
Figure 15B shows how the data corresponding to 
two frames are combined to form combination data. 
The manner shown in Figirc 15B is the same as 
the manner shown in Figure 15A. The data cor- 
responding to Iwn framrf arr combined to form 
combination data as is fhnwn in Figure 15B. The 
combination data is dividrrd into a prescribed num- 
ber of coding units by the dividing device 1403, 
and each coding unit is processed with high-rate 
coding by the high-rate cocmg device 1404 to the 
same quantity of codes as obtained by high-rate 
coding of one frame of an interlaced scan high- 
definition TV signals Then, the resultant data is 
recorded by the recording device 1405 in the same 
number of tracks on the magnetic tape 1406 as 
one frame of an interlaced scan high-definition TV 
signal. 

In the ninth example according to the present 
invention, the provision of the combining device 
1402 reduces an area of a DCT block in one frame 
on the image plane In the case where the images 
in two successive frames are different only slightly, 
the correlation between pixels in each DCT block is 
stronger than in a conventional DCT block. Thus, 
coding efficiency is raised. In the case where the 
images in two successive frames are different sig- 
nificantly, the coding efficiency is lower than in the 
conventional DCT block. However, the human eye 
recognizes deterioration in the quality of still im- 
ages more easily than of moving images. Accord- 
ingly, slight quality deterioration in moving images 
does not generate any serious problem. 

The dividing device 1403. the high-rate coding 
device 1404 and the recording device 1405 can be 
devices which are usually used for an interlaced 
scan high-definition TV signal. 

As the combining device 1402, a device for 
framing an interlaced scan high-definition TV signal 
can be used for a standard-definition TV signal. 
Such a device can be easily used by simply alter- 
ing the method for data input to and data output 
from the memory. 



As the progressive scan TV signal to be input 
to the video signal recording apparatus 1400, a 
signal including a standard-definition TV signal de- 
fined as a 4:2:2 signal conforming to the studio 
5 standards and an auxiliary signal of a luminance 
signal required for progressive scanning is also 
usable. 

Example 10 

10 

A tenth example according to the present in- 
vention will be described with reference to Figure 
16. Figure 16 is a block diagram of a video signal 
recording apparatus 1 600 in the tenth example. 

75 The video signal recording apparatus 1600 in- 

cludes an input terminal 1601 to which a progres- 
sive scan TV signal is input, a switching device 
1602 for switching halves of the input signal al- 
ternately at 1/2 of the frame cycle to be sent to two 

20 channels, two combining devices 1603a and 1603b 
for combining data corresponding to two progres- 
sive frames which are located at the same position 
on the image plane, thus to form combination data, 
two dividing devices 1604a and 1604b for dividing 

25 the combination data into a plurality of coding 
units, two high-rate coding devices 1605a and 
1605b for performing high-rate coding of each cod- 
ing unit, and two recording devices 1606a and 
1606b for recording the data obtained by the high- 

30 rate coding in a magnetic tape 1607. 

The video signal recording apparatus 1600 
having the above-described configuration operates 
in the following manner. 

A digital progressive scan TV signal is input to 

35 the input terminal 1601. The data corresponding to 
one frame of the input signal is switched half by 
half to be sent to the combining devices 1603a and 
1603b alternately by the switching device 1602 at, 
for example, 1/2 of the frame cycle. Thus, when the 

40 data corresponding to two frames of the input sig- 
nal is sent to the switching device 1602, the com- 
bining devices 1603a and 1603b each receive data 
corresponding to a half of the first frame and a half 
of the second frame, namely, data corresponding 

45 to one frame. The data from the first frame and the 
data from the second frame are combined to form 
combination data by the combining devices 1603a 
and 1603b. The combination data is divided into a 
prescribed number of coding units by the dividing 

so devices 1604a and 1604b. Each coding unit is 
processed with high-rate coding by the high-rate 
coding devices 1605a and 1605b to the same 
quantity of codes as obtained by high-rate coding 
of one frame of an interlaced scan standard-defini- 

55 tion TV signal. Then, the resultant data is recorded 
by the recording devices 1606a and 1606b in a 
track of the magnetic tape 1607. 
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In the tenth example according to the present 
invention, the same effects as in the ninth example 
can be achieved using two channels due to the 
switching device 1602 and the combining devices 
1603a and 1603b. 

The dividing devices 1604a and 1604b, the 
high-rate coding devices 1605a and 1605b, and the 
recording devices 1606a and 1606b can be de- 
vices which are usually used for an interlaced scan 
standard-definition TV signal. 

As the combining devices 1603a and 1603b, 
devices for framing an interlaced scan standard- 
definition TV signal can be used. 

The switching can be performed at other cy- 
cles than 1/2 of the frame cycle. In such a case, 
the shuffling degree on the image plane is raised to 
improve the image quality. 

The number of channels can be increased in 
proportion to the number at which the input signal 
is divided. 

As the progressive scan TV signal to be input 
to the video signal recording apparatus 1600, a 
signal including a standard-definition TV signal de- 
fined as a 4:2:2 signal conforming to the studio 
standards and an auxiliary signal of a luminance 
signal required for progressive scanning is also 
usable. 

Example 1 1 

An eleventh example according to the present 
invention will be described with reference to Fig- 
ures 17, 18A and 18B. Figure 17 is a block dia- 
gram of a video signal recording apparatus 1700 in 
the eleventh example. 

The video signal recording apparatus 1700 in- 
cludes an input terminal 1701 to which a progres- 
sive scan TV signal is input, a switching device 
1702 for switching the input signal frame by frame 
to be sent to two channels, two dividing devices 
1703a and 1703b for dividing the input signal into a 
plurality of coding units, two high-rate coding de- 
vices 1704a and 1704b for performing high-rate 
coding of each coding unit, two recording devices 
1705a and 1705b for recording the data obtained 
by the high-rate coding in a magnetic tape 1707, 
and two memories 1706a and 1706b for delaying 
the signal by 1/2 frame cycle. 

The video signal recording apparatus 1700 
having the above-described configuration operates 
in the following manner. 

A digital progressive scan TV signal is input to 
the input terminal 1701 and is switched frame by 
frame by the switching device 1702 to be sent to 
the two dividing devices 1703a and 1703b alter- 55 
nately. Thus, the dividing devices 1703a and 
1703b each receive data corresponding to one 
frame every other frame cycle. The dividing de- 



vices 1703a and 1703b each expand the data 
corresponding to one frame to be twice as long in 
terms of time and then divide the data into a 
prescribed number of coding units. Each coding 
5 unit is processed with high-rate coding by the high- 
rate coding devices 1704a and 1704b to the same 
quantity of codes as obtained by high-rate coding 
of one frame of an interlaced scan standard-defini- 
tion TV signal. The recording devices 1705a and 
io 1705b rearrange and output the resultant data to 
the memories 1706a and 1706b. The recording 
devices 1705a and 1705b each output the first half 
of the frame to memories 1706a and 1706b re- 
spectively, thereby delaying the first half of the 
75. frame by 1/2 frame cycle so as to synchronize the 
first of the frame and the second half of the frame 
for simultaneous output to be recorded in the mag- 
netic tape 1707. Accordingly, the data from the 
same frame is recorded in the magnetic tape 1707. 
20 Figure 18A shows the recording state per- 

formed by the conventional video signal recording 
apparatus, and Figure 18B shows the recording 
state performed by the video signal recording ap- 
paratus 1700. In the conventional video signal re- 
25 cording apparatus, the data corresponding to the 
same frame is recorded by the same channel, and 
thus data from different frames are recorded si- 
multaneously in the magnetic tape. ' In the video 
signal recording apparatus 1700, the data corre- 
30 sponding to the same frame is recorded simulta- 
neously by the two channels. 

In the eleventh example according to the 
present invention, due to the memories 1706a and 
1706b, the data from the same frame can be 
35 recorded simultaneously in the magnetic tape 
1707. Thus, the quality the image obtained in 
search picture mode is improved. 

The memories 1706a and 1706b are provided 
after the recording devices 1705a and 1705b in the 
40 above example. The memories can be provided at 
any arbitrary position, for example, after the high- 
rate coding devices or in the recording devices as 
long as the memories are inserted at correspond- 
ing positions in the respective channels. 
45 As the progressive scan TV signal to be input 

to the video signal recording apparatus 1700, a 
signal including a standard-definition TV signal de- 
fined as a 4:2:2 signal conforming to the studio 
standards and an auxiliary signal of a luminance 
50 signal required for progressive scanning is also 
usable. 

Example 12 



A twelfth example according to the present 
invention will be described with reference to Figure 
19. Figure 19 is a block diagram of a video signal 
recording apparatus 1900 in the twelfth example. 
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The video signal recording apparatus 1900 in- 
cludes an input terminal 1901 to which a progres- 
sive scan TV signal is input, a color difference 
signal forming device 1902 for forming an auxiliary 
signal of a color difference signal, a signal dividing 
device 1903 for dividing the color difference signal 
formed, two dividing devices 1904a and 1904b for 
dividing the resultant signal into a plurality of cod- 
ing units, two high-rate coding devices 1905a and 
1905b for performing high-rate coding of each cod- 
ing unit, and two recording devices 1906a and 
1906b for recording the data obtained by the high- 
rate coding in a magnetic tape 1907. 

The video signal recording apparatus 1900 
having the above-described configuration operates 
in the following manner. 

A signal including a standard-definition TV sig- 
nal defined as a 4:2:2 signal conforming to the 
studio standards and an auxiliary signal of a lu- 
minance signal required for progressive scanning is 
input to the input terminal 1901. Hereinafter, the 
signal including these two types of signals will be 
referred to as a "4:2:2:4 signal". A color difference 
signal of the auxiliary signal is formed by, for 
example, copying the color difference signal of the 
4:2:2 signal by the color difference signal forming 
device 1902. 

Thus, the input signal can be converted to a 
signal including two 4:2:2 signals. Such a signal is 
divided into, for example, two 4:2:2 signals by the 
signal dividing device 1903, and two such signals 
are output to the dividing devices 1904a and 1904b 
respectively- The dividing devices 1904a and 
1904b each divide such a signal into a prescribed 
number of coding units. Each coding unit is pro- 
cessed with high-rate coding by the high-rate cod- 
ing devices 1905a and 1905b to the same quantity 
of codes as obtained by high-rate coding of one 
frame of an interlaced scan standard-definition TV 
signal. The recording devices 1906a and 1906b 
each record the data obtained by the high-rate 
coding in the same number of tracks in the mag- 
netic tape 1907 as one frame of an interlaced scan 
high-definition TV signal. 

In the twelfth example according to the present 
invention, an auxiliary signal is formed by the color 
difference signal forming device 1902 and the re- 
sultant signal is divided by the signal dividing de- 
vice 1903. Due to the devices 1902 and 1903, the 
4:2:2:4 signal can be recorded at a high rate by the 
conventional video signal recording apparatus pro- 
duced for an interlaced scan TV signal. 

The method for forming a color difference sig- 
nal by the color difference signal forming device 
1902 is arbitrary. The method for dividing the sig- 
nal by the signal dividing device 1903 is also 
arbitrary. 



In the case where a progressive scan TV signal 
is input to the video signal recording apparatus 
1900. the color difference signal forming device 
1902 can be eliminated. 

5 

Example 13 

A thirteenth example according to the present 
invention will be described with reference to Figure 

io 20. Figure 20 is a block diagram of a video signal 
recording apparatus 2000 in the thirteenth example. 

The video signal recording apparatus 2000 in- 
cludes an input terminal 2001 to which a progres- 
sive scan TV signal is input, a color difference 

75 signal forming device 2002 for interpolating color 
difference signals, a signal dividing device 2003 for 
dividing the input signal, two dividing devices 
2004a and 2004b for dividing the resultant signal 
into a plurality of coding units, two high-rate coding 

20 devices 2005a and 2005b for performing high-rate 
coding of each coding unit, and two recording 
devices 2006a and 2006b for recording the data 
obtained by the high-rate coding in a magnetic 
tape 2008, and memories 2007a and 2007b for 

25 delaying a signal by 1/2 frame cycle. 

The video signal recording apparatus 2000 
having the above-described configuration operates 
in the following manner. 

A signal including a standard-definition TV sig- 

30 nal defined as a 4:2:2 signal conforming to the 
studio standards and an auxiliary signal of a lu- 
minance signal required for progressive scanning is 
input to the input terminal 2001- Hereinafter, the 
signal including these two types of signals will be 

35 referred to as a "4:2:2:4 signal". Such a signal is 
processed by the color difference signal forming 
device 2002, the signal dividing device 2003, the 
dividing devices 2004a and 2004b, and the high- 
rate coding devices 2005a and 2005b, and then is 

40 input to the recording devices 2006a and 2006b in 
the same manner as in the twelfth example. The 
data corresponding to the first half of each frame 
which is input to the recording devices 2006a and 
2006b is sent to the memories 2007a and 2007b. 

45 Then, the data corresponding to the second half of 
each frame which is input to the recording devices 
2006a and 2006b is recorded in the magnetic tape 
2008. Simultaneously, the data corresponding to 
the first half of the frame is also recorded in the 

so magnetic tape 2008 from the memories 2007a and 
2007b after being delayed by 1/2 frame cycle. 
Accordingly, the data from the same frame is re- 
corded in the magnetic tape 2008 simultaneously. 
In the thirteenth example according to the 

55 present invention, high-rate recording which is re- 
alized in the twelfth example can be realized for 
search picture mode. 



20 



39 



EP 0 688 134 A2 



40 



The method for forming an interpolation signal 
for the color difference signals by the color dif- 
ference signal forming device 2002 is arbitrary. The 
method for dividing the signal by the signal divid- 
ing device 2003 is also arbitrary. 

In the case where a progressive scan TV signal 
is input to the video signal recording apparatus 
2000, the color difference signal forming device 
2002 can be eliminated. 

The memories 2007a and 2007b are provided 
after the recording devices 2006a and 2006b in the 
above example. The memories can be provided at 
any arbitrary position, for example, after the high- 
rate coding devices or in the recording devices. 



Example 14 

In the fourteenth through seventeenth exam- 
ples, a 4:2:2:4 signal which is a component-type 
signal of a second-generation EDTV signal is used 
as a signal obtained by non-interlaced scanning 
(hereinafter, referred to as a "non-interlaced scan 
signal"). It is now under consideration in Japan 
whether the 4:2:2:4 signal should be standardized. 
Hereinafter, a 4:2:2:4 signal will also be referred to 
as an "ED signal". 

Before the description of the fourteenth exam- 
ple, the ED signal will be explained briefly in rela- 
tion with an SD signal (the standard-definition TV 
signal). 

In an ED signal, a luminance signal is a non- 
interlaced scan signal (also referred to as a "pro- 
gressive signal "). and color difference signals are 
each an interlaced signal. Namely, the color dif- 
ference signal of the ED signal is the same as a 
color difference signal of a 4:2:2 signal which is a 
component-type signal of an SD signal. Originally, 
# these numerical figures represent the ratio of the 
sampling frequencies for the luminance signal and 
two color difference signals, and "4" corresponds 
to 13.5 MHz. 

A frame J of an interlaced scan signal includes 
an odd-number field and an even-number field. 
Where a top line in the effective plane area of 
frame J is a first line; third, fifth, seven, and other 
odd-number lines are included in the odd-number 
field, and second, fourth, sixth and other even- 
number lines are included in the even-number field. 

Herein, one plane of a non-interlaced scan sig- 
nal will be referred to as a "frame P". Since the 
two color difference signals of an ED signal are 
interlaced scan signals, there are two types of 
frames P. A frame P in the case where the color 
difference signal corresponds to an odd-number 
field will be referred to as an "odd-number frame 
P" or "frame P(n)", and a frame P in the case 
where the color difference signal corresponds to an 
even-number field will be referred to as an "even- 



number frame P" or "frame (n + 1)". The lines of an 
odd-number field and the lines of an even-number 
field of an interlaced scan signal respectively cor- 
respond to odd-number lines of an odd-number 
5 field and even-number lines of an even-number 
field. 

In order to transmit an ED signal digitally, two 
4:2:2 signal interfaces (hereinafter, referred to as a 
"4:2:2 interface") for an SD signal are combined, 
/o Among all the lines of a non-interlaced scan signal, 
only the lines corresponding to an SD signal are 
transmitted by one 4:2:2 interface, and the remain- 
ing lines are transmitted by the other 4:2:2 inter- 
face. Although the two interfaces when combined 
is are represented as 4:2:2:4:2:2. a portion of a color 
difference signal of the second 4:2:2 interface is 
not necessary. Accordingly, an ED signal is also 
referred to as a "4:2:2:4 signal". 

A video signal recording and reproduction ap- 
20 paratus in the fourteenth example is obtained by 
adding a few circuits to a conventional video signal 
recording and reproduction apparatus (also referred 
to as "DVTR") described in the Description of the 
Related Art in order to record an ED signal (4:2:2:4 
25 signal). The conventional DVTR records an SD 
signal obtained as a result of sampling at a fre- 
quency ratio of 4:1 :1 (the sampling frequency ratio 
for a color difference signal is half of 4:2:2) or a 
frequency ratio of 4:2:0 at 25 Mbps. (Hereinafter, a 
30 signal obtained as a result of sampling at a fre- 
quency ratio of, for example, 4:1:1 will also be 
referred to as "a signal of the 4:1:1 type".) The 
video signal recording and reproduction apparatus 
in this example utilizes the fact that data cor- 
35 responding to an ED signal includes a number of 
pixels (information content) twice the number of 
pixels corresponding to an SD signal of the 4:1:1 
type. By converting an ED signal into an SD signal 
and compressing the resultant signal in the same 
40 manner as in an SD-DVTR, the ED signal can be 
recorded at the same rate as in an HD-DVTR (50 
Mbps). 

With reference to Figure 22, a video signal 
recording and reproduction apparatus 2200 in the 
45 fourteenth example will be described. Figure 22 is 
a block diagram of a video signal recording and 
reproduction apparatus 2200. 

The video signal recording and reproduction 
apparatus 2200 includes an input terminal 2201 to 
so which an ED signal is input, a converter 2202 for 
converting the ED signal (a first video signal) into 
two SD signals SD1 and SD2 of the 4:1 :1 type 
(second video signals), a recording section 2203 
for recording the second video signals to a record- 
55 ing medium 2208, a reproduction section 2209 for 
reproducing the video signal, a reverse converter 
2214 for converting the second video signals into 
the ED signal, and an output terminal 2215 from 
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which the ED signal is sent out. 

The recording section 2203 includes a com- 
pressor 2204 for compressing the SD signal SD1 
by high-rate coding (intra-frame coding using DCT) 
to generate compression data 1, a compressor 
2205 for compressing the SD signal SD2 by high- 
rate coding (intra-frame coding using DCT) to gen- 
erate compression data 2, a multiplexer 2206 for 
multiplexing the compression data 1 and 2 data in 
terms of time to generate multiplex data, and a 
recording device 2207 for recording the multiplex 
data to the recording medium 2208 after perform- 
ing error correction coding and modulation for a 
transmission path. 

The reproducing section 2209 includes a re- 
production device 2210 for reproducing the signal 
from the recording medium and performing de- 
modulation and data correction of the signal to 
obtain the multiplex signal, a de-multiplexer 2211 
for obtaining the compression data 1 and 2 from 
the multiplex signal and two expanding devices 
2212 and 2213 respectively for decoding the com- 
pression data 1 and 2 to obtain the signal SD1 and 
SD2. 

The video signal recording and reproduction 
apparatus 2000 having the above-described con- 
figuration operates in the following manner. 

For recording, an ED signal which is input to 
the input terminal 2201 is converted into two sig- 
nals SD1 and SD2 which appear to be obtained by 
interlaced scanning. The signals SD1 and SD2 are 
shown in Figure 21. 

The signals SD1 and SD2 are compressed by 
high-rate coding (intra-frame coding performed us- 
ing DCT) in the same manner as performed in an 
SD-DVTR by the compressors 2204 and 2205 to 
be compression data 1 and 2, respectively. The 
compression data 1 and 2 are multiplexed by the 
multiplexer 2206 frame by frame in terms of time 
into a multiplex signal. The multiplex signal is pro- 
cessed with formatting, coding for error correction 
and coding for the transmission path in the same 
manner as in the HD-DVTR and then recorded to 
the recording medium 2208 by the recording de- 
vice 2207. 

For reproduction, the signal is reproduced from 
the recording medium 2208, and the signal is pro- 
cessed with decoding of the error correction code, 
decoding of the code for the transmission path, and 
modification to obtain the multiplex signal by the 
reproduction device 2210. The multiplex signal is 
de-multiplexed into compression data 1 and 2 by 
the de-multiplexer 2211. The compression data 1 
and 2 are processed with decoding of the high-rate 
coding by the expanding devices 2212 and 2213, 
respectively to be the signals SD1 and SD2. The 
signals SD1 and SD2 are converted into the ED 
signal by the reverse converter 2214 and then 



output from the output terminal 2215. 

In the fourteenth example according to the 
present invention, an ED signal is recorded in the 
form of an SD signal without spoiling the correla- 

5 tion of pixels corresponding to the ED signal. Ac- 
cordingly, an ED signal can be recorded efficiently 
by simply adding a few circuits to the conventional 
SD-DVTR or HD-DVTR. The data compression can 
be performed efficiently by DCT using 8x8 DCT 

io blocks within each frame. 

Information for distinguishing an odd-number 
frame P from an even-number frame P is recorded 
and reproduced as subcode information together 
with video data and audio data. Thus, an ED signal 

75 which is recorded can be reproduced to the origi- 
nal ED signal completely. 

Example 15 

20 A video signal recording and reproduction ap- 

paratus in a fifteenth example has the same con- 
figuration and operates in the same manner as the 
video signal recording and reproduction apparatus 
2200 in the fourteenth example except for the 

25 converter 2202 and the reverse converter 2214. 
Accordingly, the detailed explanation thereof will be 
omitted, and the signal conversion will be de- 
scribed with reference to Figure 2& 

As is shown in Figure 23, conversion of an ED 

30 signal into two signals SD1 and SD2 is performed 
by converting every two successive planes (frame 
P(n) and frame P(n + 1; n is an odd number) of a 
non-interlaced scan signal into two frames (frames 
J(n) and J(n + 1); n is an odd number) of an inter- 
as laced scan signal. An odd-number line and an 
even-number line of a frame P(n) correspond to a 
line in an odd-number field of a frame J(n) and a 
line in an odd-number field of a frame J(n + 1), 
respectively. An odd-number line and an even- 

46 number line of a frame P(n + 1 ) correspond to a line 
in an even-number field of the frame J(n) and a line 
in an even-number field of the frame J(n + 1). re- 
spectively. In the video signal recording and re- 
production apparatus in the fifteenth example, the 

45 correlation between the line in the odd-number field 
and the line in even-number field is maintained. 
Especially, data compression can be performed 
efficiently by DCT of an 8 x 4 x 2 mode. In this 
mode, 8 (horizontal) x 4 (vertical) pixels are pro- 

so cessed with DCT for two image planes. 

The other effects in the fourteenth example can 
also be achieved. 

Example 16 

55 

A video signal recording and reproduction ap- 
paratus in a sixteenth example has the same con- 
figuration and operates in the same manner as the 



22 



43 



EP 0 688 134 A2 



44 



video signal recording and reproduction apparatus 
2200 in the fourteenth example except for the 
converter 2202 and the reverse converter 2214. 
Accordingly, the detailed explanation thereof will be 
omitted, and the signal conversion will be de- 
scribed with reference to Figure 24. 

As is shown in Figure 24, conversion of an ED 
signal into two signals SD1 and SD2 is performed 
by converting every two successive planes (frame 
P(n) and frame P(n + 1); n is an odd number) of a 
non-interlaced scan signal into three frames 
(frames J(n-1) to J(n + 1); n is an odd number) of 
an interlaced scan signal An odd-number line and 
an even-number line of a frame P(n) correspond to 
a line in an odd-number field of a frame J(n) and a 
line in an even-number field of a frame J(n-1), 
respectively. An odd-number line and an even- 
number line of a frame P(n + 1) correspond to a line 
in an odd-number field of the frame J(n + 1) and a 
line included in an even-number field of the frame 
J(n), respectively. 

The other effects in the fourteenth example can 
also be achieved. 



Example 17 

A video signal recording and reproduction ap- 
paratus in a seventeenth example has the same 
configuration and operates in the same manner as 
the video signal recording and reproduction ap- 
paratus 2200 in the fourteenth example except for 
the converter 2202 and the reverse converter 2214. 
Accordingly, the detailed explanation thereof will be 
omitted, and the signal conversion will be de- 
scribed with reference to Figure 25. 

As is shown in Figure 25, conversion of an ED 
signal into two signals SD1 and SD2 is performed 
by converting every two successive planes (frame 
P(n) and frame P(n + 1); n is an odd number) of a 
non-interlaced scan signal into two frames (frames 
J(n) and J(n + 1 ); n is an odd number) of an inter- 
laced scan signal. An odd-number line and an 
even-number line of a frame P(n) correspond to a 
line in an odd-number field of a frame J(n) and a 
line included in an even-number field of the a 
frame J(n + 1), respectively. An odd-number line 
and an even-number line of a frame P(n + 1) cor- 
respond to a line in an odd-number field of the 
frame J(n + 1) and a line in an odd-number field of 
the frame J(n), respectively. 

The other effects in the fourteenth example can 
also be achieved. 

Example 18 

An eighteenth example according to the 
present invention will be described with reference 
to Figures 26 through 30. Figure 26 is a block 



diagram of a video signal recording and reproduc- 
tion apparatus 2600 in the eighteenth example. 

In the video signal recording and reproduction 
apparatus 2600, a main part of a video processing 
s circuit of the conventional apparatus including a 
compressor for compressing data at a ratio of 1:C 
is utilized to a maximum possible extent except for 
the compression ratio. The compression ratio in the 
video signal recording and reproduction apparatus 
10 2600 is 1:(C/N), namely, approximately 1/N (N = 2) 
of that in the conventional apparatus. In other 
words, the bit rate is twice the bit rate in the 
conventional apparatus. In this manner, the quality 
of a reproduced image is improved. 
is The video signal recording and reproduction 

apparatus 2600 includes an input terminal 2601 to 
which image data I of a moving image is input, a 
high-rate coding section 2602 for performing high- 
rate coding of the data I into coded data, a data 
20 recording section 2603 for converting the coded 
data into a signal and recording the signal to a 
recording medium 2604, a data reproduction sec- 
tion 2605 for reproducing the coded data from the 
signal obtained from the recording medium 2604, a 
25 high-rate decoding section 2606 for decoding the 
coded data into the image data I. and an output 
terminal 2607 from which the reproduced image 
data I is sent out. 

The high-rate coding section 2602 includes 
30 pre-processing device 2608 for generating two im- 
age data Ha and Hb from each of image planes of 
the image data I, the image data Ha and Hb each 
having approximately half of the information con- 
tent of that of the image data I; a blocking device 
35 2609a for dividing an image corresponding to the 
image data Ha into a plurality of blocks for rearran- 
gement of the image data Ha to generate image 
data Ba for each block, each block including a 
plurality of pixels; another blocking device 2609b 
for dividing an image corresponding to the image 
data Hb into a plurality of blocks for rearrangement 
of the image data Hb to generate image data Bb 
for each block, each block including a plurality of 
pixels; two DCT devices 2610a and 2610b respec- 
ts tively for performing DCT of the image data Ba and 
Bb to obtain DCT data Da and Db; two control and 
quantization devices 2611a and 2611b; and two 
coding devices 2612a and 2612b. The control and 
quantization devices 2611a and 2611b each have a 
so function of determining quantization characteristics 
Ta and Tb which cause the total number of the bits 
(code quantity) of the coded data to be substan- 
tially constant in the respective image area (code 
quantity control function) and a function of quan- 
55 tizing the DCT data Da and Db using the quantiza- 
tion characteristics Ta and Tb to obtain quantized 
DCT data Ea and Eb (quantization function). The 
coding devices 2612a and 2612b are each pro- 
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vided for performing variable-length coding of the 
quantized DCT data Ea and Eb to obtain coded 
data Ca and Cb. 

The data recording section 2603 includes two 
formatting devices 2613a and 2613b for arranging 
the coded data Ca and Cb in accordance with a 
recording format to obtain formatted data Fa and 
Fb, two recording devices 2614a and 2614b for 
performing addition of an error correction code, 
modulation and the like of the formatted data Fa 
and Fb to obtain recording signals Ra and Rb, and 
a multiplexer 2615 for multiplexing the recording 
signals Ra and Rb into a recording signal Rab and 
recording the signal Rab to the recording medium 
2604. 

The data reproduction section 2605 includes a 
signal de-multiplexer 2616 for de-multiplexing the 
recording signal Rab obtained from the recording 
medium 1604 into the recording signals Ra and 
Rb, two reproduction devices 2617a and 261713 
respectively for performing demodulation, decoding 
of the error correction code, and the like of the 
recording signals Ra and Rb to obtain the for- 
matted data Fa and Fb, and two de-formatting 
devices 2618a and 2618b for de-formatting the 
formatted data Fa and Fb to obtain the coded data 
Ca and Cb. 

The high-rate decoding section 2606 includes 
two decoding devices 2619a and 2619b for decod- 
ing the coded data Ca and Cb to obtain the quan- 
tized DCT data Ea and Eb, two de-quantization 
devices 2620a and 2620b for de-quantizing the 
quantized DCT data Ea and Eb to obtain the DCT 
data Da and Db, two inverse DCT devices 2621a 
and 2621 b for performing inverse DCT of the DCT 
data Da and Db to obtain the image data Ba and 
Bb for each block, two de-blocking devices 2622a 
and 2622b for rearranging the image data Ba and 
Bb to obtain the image data Ha and Hb which have 
blocks arranged in the same manner as in the input 
image data I, and a post-processing device 2623 
for synthesizing the image data Ha and Hb into the 
image data I. 

Figure 27A is a circuit diagram of the pre- 
processing device 2608. The pre-processing de- 
vice 2608 includes switches 2701 and 2702. The 
switches 2701 and 2702 each receive image data I 
and a predetermined value of x (for example, x = 
0) as dummy data and operate in association with 
each other to select one of the image data I and 
the dummy data alternately by a horizontal width of 
the pixel area in a prescribed cycle which is deter- 
mined based on a prescribed number of blocks, 
thus to output the image data Ha and Hb. The 
prescribed cycle is a width of a macroblock in this 
example. For example, in color image data, in the 
case where the ratio of sampling frequencies for 
one luminance signal and two color difference sig- 



nals is 4:1:1. one block of one color difference 
signal corresponds to four horizontal blocks of the 
luminance signal. Accordingly, the four blocks of 
the luminance signal located at the same position 
5 on the image plane and two blocks of the two color 
difference signals (total six blocks) form one 
macroblock. 

Figure 27B is a circuit diagram of the post- 
processing device 2623. The post-processing de- 
io vice 2623 includes a switch 2703. The switch 2703 
receives the two image data Ha and Hb and se- 
lects the image data Ha or the image Hb. Thus, the 
predetermined value x as the dummy data is re- 
moved, and the data arranged separately in the 
is image data Ha and Hb are synthesized to obtain 
the image data I. 

Figure 28 illustrates how the image data I cor- 
responds to the image data Ha and Hb to de- 
scribed the pre-processing and the post-process- 
20 ing. In Figure 28, one square represents one 
macroblock, and the numerical figures in each 
square indicates the position of the corresponding 
macroblock. In the image data Ha and Hb, the 
hatched macroblocks have dummy data x. and the 
25 white macroblocks have the image data at the 
corresponding position of the image data I. 

With reference to Figures 26 and 28, the op- 
eration of the video signal recording and reproduc- 
tion apparatus 2600 will be described. 
30 For recording, the image data I is input to the 

input terminal 2601, and the information content is 
divided into approximately two halves by the pre- 
processing device 2608 to be the image data Ha 
and Hb having substantially the same information 
35 content with each other. In detail, the information 
content of the image data I is divided into two by a 
unit of a macroblock and located in the white 
squares in the image data Ha and Hb. Dummy data 
x is located in the hatched squares. 
40 The image data Ha is divided into blocks by 

the blocking device 2609a into image data Ba, and 
then processed with the DCT by the DCT device 
2610a into DCT data Da. The DCT data Da is 
quantized by the control and quantization device 
45 2611a using a quantization characteristic Ta into 
quantized DCT data Ea. Due to the quantization 
characteristic Ta, the DCT data Ea has a code 
quantity, which is the same as in the conventional 
apparatus. The DCT data Ea is then coded by the 
so coding device 2612a into coded data Ca. The 
coded data Ca is formatted in accordance with a 
recording format by the formatting device 2613a 
into formatted data Fa, and then provided with an 
error correction code, and a code for the transmis- 
55 sion path, and the like by the recording device 
2614a into a recording signal Ra. 

In the same manner, the image data Hb is 
divided into blocks by the blocking device 2609b 

24 
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into image data Bb, and then processed with the 
DCT by the DCT device 2610b into DCT data Db. 
The DCT data Db is quantized by the quantization 
device 2611b using a quantization characteristic Tb 
into quantized DCT data Eb: Due to the quantiza- s 
tion characteristic Tb, the DCT data Eb has a code 
quantity, which is the same as in the conventional 
apparatus. The DCT data Ea is then coded by the 
coding device 2612b into coded data Cb. The 
coded data Cb is formatted in accordance with a u 
recording format by the formatting device 2613b 
into formatted data Fb, and then provided with an 
error correction code, a code for the transmission 
path, and the like by the recording device 2614b 
into a recording signal Rb. ;5 

The recording signals Ra and Rb are mul- 
tiplexed by compression in terms of time into a 
recording signal Rab. The images corresponding to 
the image data Ha and Hb are recorded to the 
recording medium 2604 alternately. Since the im- 20 
ages corresponding to the image data Ha and Hb 
are recorded by the same recording format as in 
the conventional video signal recording and re- 
production apparatus, the image data I correspond- 
ing to each of a plurality of image planes is re- 25 
corded in the state of being converted to two 
images (Ha and Hb). Since the recording bit rate is 
twice the bit rate of the conventional apparatus, the 
transportation rate of the recording medium 2604 - 
(for example, a magnetic tape) is also twice the 30 
rate in the conventional apparatus. 

For reproduction, the recording signal Rab is 
reproduced from the recording medium 2604 and 
divided into the recording signals Ra and Rb by 
the de-multiplexer 2616. 35 

The recording signal Ra is processed with de- 
coding of the error correction code, the code for 
the transmission path, and the like by the re- 
production device 2617a into the formatted data 
Fa. The formatted data Fa is de-formatted by the 40 
de-formatting device 2618a into the coded data Ca. 
The coded data Ca is decoded into the quantized 
DCT data Ea by the decoding device 2619a. The 
quantized DCT data Ea is de-quantized by the de- 
quantization device 2620a into the DCT data Da. 45 
The DCT data Da is decoded by the inverse DCT 
device 2621a to obtain the image data Ba for each 
block. The image data Ba for the plurality of blocks 
are rearranged by the de-blocking device 2622a 
into the image data Ha having the same arrange- so 
ment as the image data I. 

In same manner, the recording signal Rb is 
processed with decoding of the error correction 
code, the code for the transmission path, and the 
like by the reproduction device 2617b into the 55 
formatted data Fb. The formatted data Fb is de- 
formatted by the de-formatting device 2618b into 
the coded data Cb. The coded data Cb is decoded 

25 



into the quantized DCT data Eb by the decoding 
device 2619b. The quantized DCT data Eb is de- 
quantized by the de-quantization device 2620b into 
the DCT data Db. The DCT data Db is decoded by 
the inverse DCT device 2621b to obtain the image 
data Bb for each block. The image data Bb for the 
plurality of blocks are rearranged by the de-bloc- 
king device 2622b into the image data Hb having 
the same data arragenment as the image data I. 

By the post-processing device 2623, the dum- 
my data x (hatched squares in Figure 28) is re- 
moved from the image data Ha and Hb and the 
effective image data (white macroblocks in Figure 
28) are synthesized into the image data I, which is 
sent out from the output terminal 2607. 

As is shown in Figure 28, one of two adjacent 
macroblocks in the image data I is copied to the 
image data Ha f and the other macroblock is copied 
to the image data Hb. It is highly possible that two 
adjacent macroblocks are correlated strongly. In 
the case when two adjacent macroblocks are 
strongly correlated, such macroblocks have ap- 
proximately equal information content (code quan- 
tity). Further, the number of macroblocks copied to 
the image data Ha and Hb are equal, and the 
number of blocks of dummy data is also equal in 
the image data Ha and Hb. Accordingly, the in- 
formation content is equal in the image data Ha 
and Hb. The dummy data is provided in order to 
equalize the size of the image with that of the input 
image data I so that the high-rate coding device 
and the data recording section in the conventional 
video signal recording*and reproduction apparatus 
can be used with no alteration. The dummy data 
has the same value in all the macroblocks, and the 
DCT data obtained from the dummy data by DCT 
is only a DC component, which has a very small 
code quantity. Half of the macroblocks in each of 
the image data Ha and Hb have the dummy data, 
and the other half of the macroblocks include effec- 
tive image data. 

The input image data I is substantially divided 
equally into two into the image data Ha and Hb, 
each having the half of the information content of 
that of the image data I. The image data Ha and 
Hb are each coded after quantized with a quantiza- 
tion characteristic, which is determined so that the 
data obtained from each of the image data Ha and 
Hb includes the same code quantity as in the 
conventional apparatus. As a result, the input im- 
age data I is coded into the coded data (Ca and 
Cb) having a code quantity (total number of bits) 
which is approximately twice the code quantity in 
the conventional apparatus. Such a code quantity is 
equivalent to the code quantity which is obtained 
by compressing the data at half of a compression 
ratio (1:(C/2)) in the conventional high-rate coding 
device. Accordingly, the image obtained in this 
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example has a higher quality than obtained by the 
conventional high-rate coding device. 

In the high-rate coding section 2602 in the 
eighteenth example, the input image data I is sub- 
stantially divided equally into two to obtain the 
image data Ha and Hb by the pre-processing de- 
vice 2608. Thus, by simply performing high-rate 
coding of the image data Ha and Hb independently 
by two high-rate coding devices of the conventional 
video signal recording and reproduction apparatus 
(corresponding to the blocking devices 2609a to 
the coding device 2612a, and the blocking devices 
2609b to the coding device 2612b), the coded data 
(Ca and Cb) which are substantially equivalent as 
obtained by high-rate coding performed at half of a 
compression ratio of the conventional device can 
be generated. 

In the video signal recording and reproduction 
apparatus 2600 in the eighteenth example, the in- 
put image data I is substantially divided equally 
into two into the image data Ha and Hb by the pre- 
processing device 2608. The image data Ha and 
Hb are processed independently in the same man- 
ner as in the conventional video signal recording 
apparatus and recorded alternately by the effect of 
the multiplexer 2615. The input data can be re- 
corded using the conventional apparatus almost 
with no alteration, but the obtained image has a 
higher quality since the compression ratio is half 
when compared with the conventional apparatus. 
Since the macroblocks in the image data I are 
copied into the image data Ha and Hb at the 
corresponding positions, the image corresponding 
to the image data I can be easily reproduced using 
the conventional reproduction apparatus. 

The information content is substantially equal 
in the image data Ha and Hb. Accordingly, the 
image data Ha and Hb are quantized at almost the 
same quantization characteristics, and thus the re- 
produced image data I has no difference between 
the area corresponding to the image data Ha and 
the area corresponding to the image data Hb. 

For the two channels for processing the image 
data I (the blocking device 2609a to the coding 
device 2612a, the formatting device 2613a, and the 
recording device 2614a; and the blocking device 
2609b to the coding device 2612b, the formatting 
device 2613b, and the recording device 2614b), 
video processing circuits for the consumer use are 
used. Such video processing circuits are formed of 
mass-produced LSls and thus can realize lower 
power consumption, smaller sizes and lower prices. 
The video signal recording and reproduction ap- 
paratus 2600 using such circuits also can enjoy 
such advantages. Video signal recording and re- 
production apparatuses for professional use adopt 
a higher compression ratio (a higher bit rate) to 
realize higher image quality and are not mass- 



produced. Compared with a such professional-use 
apparatus, the video signal recording and repro- 
duction apparatus 2600 in this example is superior 
in power consumption, size and price and still can 

5 obtain the same level of image quality. 

The macroblocks in the image data I are 
copied to the image data Ha and Hb at the same 
positions as the original positions. Thus, the image 
data I can be reproduced easily by the conven- 

10 tional video signal reproduction apparatus. The 
configuration of the pre-processing device 2608 
and the post-processing device 2623 can be sig- 
nificantly simplified. 

The value of the dummy data (especially in 

75 each macroblock) is preferably set to be outside 
the dynamic range of normal image data, for exam- 
ple, at the minimum value 0 (in the case of the 
binary notation with no sign). In the case where a 
high-rate decoding device (corresponding to a 

20 high-rate decoding section 2606 in this example) or 
other signal receiving devices for determining that 
such a value is an error caused during transmission 
or the like and replacing such a value with the data 
in the previous image is provided, the equivalent 

25 processing as in the post-processing device 2623 
is performed by such a high-rate decoding device. 
Accordingly, the number of circuits can be re- 
duced. If the value of the dummy data is set to be 
0. the switch 2703 can be realized with a simpler 

30 logic OR circuit. 

Example 19 

A video signal recording and reproduction ap- 

35 paratus in a nineteenth example has the same 
configuration and operates in the same manner 
except for the pre-processing device 2608 and the 
post-processing device 2623, and thus detailed de- 
scription thereof will be omitted. 

40 The pre-processing device divides every image 

plane of the input image data I into two image data 
Ha and Hb each having approximately half of the 
information content of the image data I, and the 
post-processing device synthesizes the image data 

45 Ha and Hb into the image data I as in the eigh- 
teenth example. The manner of generating the im- 
age data Ha and Hb is different from the manner in 
the eighteenth example. 

Figure 29A illustrates how the image data Ha 

so and Hb are generated in the nineteenth example. A 
component-type signal including a luminance sig- 
nal and two color difference signals sampled at a 
frequency ratio of 4:1:1 is input to the high-rate 
coding section. Four blocks of the luminance signal 

55 Y1 , Y2, Y3 and Y4 adjacent serially in a horizontal 
direction and blocks for the color difference signals 
Pr1 and Pb1 (six blocks in total) correspond to an 
area on the image plane, and such blocks is gen- 
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erally referred to as a macroblock. In this example, 
each macroblock ol the image data I is substan- 
tially divided equally into two to generate a macro- 
block of the irnayu data He and a macroblock of 
the image data Hb 

As is illustrated m Figure 29A, in each macro- 
block of the image data Ha. the data from the 
image data I is located m the blocks Y1, Y3 and 
Pr1. In other blocks (hatched blocks), a predeter- 
mined value x is located as dummy data. In each 
macroblock of the. image data Hb, the data from 
the image data I ic located in the blocks Y2, Y4 
and Pb1. In other block- (hatched blocks), a pre- 
determined valuo x ic located as dummy data. The 
blocks Yl through V4. wh.ch are adjacent serially, 
have strong correlation, and especially the blocks 
Y1 and Y2. and the- blocks Y3 and Y4 are strongly 
correlated. Accord.ngiy. the information content is 
almost equal in the rmagc data Ha and Hb. 

The divid.ng method m this example is espe- 
cially effective m sh. if Ming, which is used for con- 
trolling the codo quantity *h*n the code quantity is 
smaller than ono imago (For example, the code 
quantity is controlled by a unit of five macro- 
blocks.) In the area where the code quantity is 
controlled, the information contents in the blocks 
Prl and Pb1 are averaged by shuffling. 

As the DfO-Dfocessing device and the post- 
processing device, the devices shown in Figures 
27A and 27B can oc used by simply altering the 
timing and the cycle for the switching. 

Due to such a configuration, each macroblock 
of the input imago data I is substantially divided 
equally into two into image data Ha and Hb, each 
having half of the information content of that of the 
image data I. The image data Ha and Hb are each 
quantized so as to have tne same code quantity as 
in the conventional video signal recording and re- 
production apparatus before being coded. As a 
result, the input image data I is coded into coded 
data having a code quantity which is twice the 
code quantity obtamec in the conventional appara- 
tus. 

In the nineteenth example according to the 
present invention, each macroblock of the input 
image data I is substantially divided equally into 
two into the image data Ha and Hb, which are each 
processed with high-rate coding in the same man- 
ner as in the conventional apparatus. Accordingly, 
the image data is compressed at half of a com- 
pression ratio in the conventional apparatus, result- 
ing in improvement in the image quality. The other 
effects in the eighteenth example can also be 
achieved. 

In the above-described dividing method, in the 
case where one macroblock includes only one 
block corresponding to each of the two color dif- 
ference signals, such a block cannot be divided 



into two equally to generate the image data Ha and 
Hb. In order to avoid such an inconvenience, the 
following methods are available. 

By one method, the blocks Pr1 and Pb1 of 
5 each macroblock are exchanged. Since the number 
of blocks of the color difference signal is averaged 
between the image data Ha and Hb, the above- 
mentioned inconvenience can be alleviated. 

By another method, data in two macroblocks 
10 (macroblock 1 and macroblock 2) of the input im- 
age data I is divided into two to generate the image 
data Ha and Hb. In this manner, the information 
content in the image data I can be divided more 
equally. Figure 29B illustrates this method in detail. 
is The luminance signal is processed in the above- 
described manner, and thus description thereof will 
be omitted. The color difference signals are pro- 
cessed in the following manner: - The block Pr1 of 
the macroblock 1 of the image data I is located as 
20 the block Pr1 in the macroblock 1 of the image 
data Ha. The block Pbl of the macroblock 1 is 
located as the block Pb1 in the macroblock 1 of 
the image data Hb. The block Prl of the macro- 
block 2 of the image data I is located as the block 
25 Pr1 in the macroblock 2 of the image data Hb. The 
block Pb1 of the macroblock 2 of the image data I 
is located as the block Pbl in the macroblock 2 of 
the image data Ha. In this manner, the information 
contents in the image data Ha and Hb are more 
30 averaged. 

Example 20 



In a video signal recording and reproduction 
35 apparatus in a twentieth example, the ability of 
correcting a transmission error is improved than in 
the eighteenth and the nineteenth examples. The 
video signal recording and reproduction apparatus 
in the twentieth example has the same configura- 
40 tion and operates in the same manner as the video 
signal recording and reproduction apparatuses in 
the eighteenth and the nineteenth examples except 
for partial difference. The same elements as in the 
eighteenth example will bear the same reference 
45 numerals, and detailed description thereof will be 
omitted. 

Figure 30A is a circuit diagram of a pre-pro- 
cessing device 2608' in the video signal recording 
and reproduction apparatus in this example. The 
so pre-processing device 2608' includes an informa- 
tion reducing device 3001 for reducing the informa- 
tion content in the blocks of the input image data I 
by a prescribed number of blocks (by every micro- 
block in this example), a switch 3002 for receiving 
55 the input image data I and the output from the 
information reducing device 3001 and selecting 
one of the two inputs at a prescribed cycle to be 
output as the image data Ha, and a switch 3003 for 
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receiving the input image data I and the output 
from the information reducing device 3001 and 
selecting one of the two inputs at an inverse phase 
to that of the switch 3002 to be output as the 
image data Hb. The information reducing device 
3001 reduces the information content in each 
macroblock to reduce the number of bits of the 
coded data obtained from the macroblock (one 
type of data reduction, data compression, or high- 
rate coding of the data). In this example, the image 
data in each macroblock (8 bits) is reduced to 1/16. 
Since the image data in each macroblock is re- 
duced, the code quantity of each macroblock be- 
comes approximately half of the code quantity ob- 
tained without reduction. 

Figure 30B is a circuit diagram of a post- 
processing device 2623' in the video signal record- 
ing and reproduction apparatus in the twentieth 
example The post-processing device 2623' in- 
cludes a switch 3004 for receiving the image data 
Ha and Hb and selecting only one of the image 
data Ha and Hb which is the same as the image 
data I to reproduce the image data I. a switch 3005 
for receiving the image data Ha and Hb and select- 
ing only one of the image data Ha and Hb which is 
the same as the output from the information reduc- 
ing device 3001. an information interpolation device 
3006 for reproducing the image data in the form as 
close as possible to the original image data from 
the output sent by the information reducing device 
3001, and a switch 3007 for selecting the data 
selected by the switch 3004 or the data from the 
information interpolation device 3006. The data se- 
lected by the switch 3005 at an inverse phase to 
that of the switch 3004 is equivalent to image data 
obtained by reducing the information content of the 
entire image data I, and such data will be referred 
to as "image data Id". If the information reducing 
3001 is considered as a data compressor, the 
information interpolation device 3006 can be con- 
sidered as a data expanding device. Since the 
information reducing device 3001 reduces the im- 
age data to 1/16, the information interpolation de- 
vice 3006 expands the data 16 times to obtain the 
original image data. 

The video signal recording and reproduction 
apparatus in the twentieth example having the 
above-described configuration operates in the fol- 
lowing manner. Figure 28 will be used to describe 
the operation by the pre-processing device 2608' 
and the post-processing device 2623'. Figure 26 
will also be referred to in addition to Figures 30A 
and 30B. 

For recording, every image plane of the image 
data I which is input to the input terminal 2601 is 
processed by the pre-processing device 2608* - 
(Figure 30A) to two image data Ha and Hb. The 
white macroblocks in the image data Ha have the 



same image data as in the corresponding macro- 
block in the image data I. The hatched macro- 
blocks in the image data Ha have outputs from the 
information reducing device 3001, namely, data 
5 obtained by reducing the data in the corresponding 
position in the image data to 1/16 in an amplitude 
direction. In the same manner, the white macro- 
blocks in the image data Hb have the same image 
data as in the corresponding macroblock in the 
io image data I. The hatched macroblocks in the 
image data Hb have outputs from the information 
reducing device 3001, namely, data obtained by 
reducing the data in the corresponding position in 
the image data to 1/16 in the amplitude direction, 
rs In other words, the image data I is converted to the 
image data Ha and Hb in the state of being par- 
tially overlapped. In the eighteenth example, by 
contrast, the hatched macroblocks have only dum- 
my data, and thus the image data I is divided into 
20 two with no overlapping. The image data Ha and 
Hb are processed with high-rate coding as in the 
eighteenth example to be coded data Ca and Cb, 
and further multiplexed into a recording signal Rab 
to be recorded to the recording medium 2604. 
25 For reproduction, the recording signal Rab is 

reproduced, divided into coded data Ca and Cb, 
and decoded into the image data Ha and Hb. 

In normal operation, only the data in the white 
macroblocks in the image data Ha and Hb are 
30 selected by the switch 3004 and synthesized into 
the image data I to be output from the output 
terminal 2607 through a switch 3007. However, 
when a data error which is not correctable by the 
reproduction devices 2617a and 2617b is detected, 
35 an error correction instruction signal is sent from 
reproduction devices 2617a and 2617b, and thus 
the data in the corresponding macroblock is re- 
placed with the image data substantially repro- 
duced from the data in the hatched macroblock by 
40 the information interpolation device 3006. Such 
data is output via the switch 3007. 

The compression ratio in this example is ap- 
proximately 2/3 of the compression ratio in the 
conventional apparatus (1:C), namely, 1:(2/3)C be- 
45 cause the information content in each hatched 
macroblock in the image data Ha and Hb is ap- 
proximately half of the information content in each 
white macroblock. 

In the twentieth example according to the 
so present invention, the input image data I is con- 
verted into two image data Ha and Hb in the state 
of being partially overlapped before compression 
and recording. Thus, the compression ratio is 
slightly reduced to improve the quality of the image 
55 obtained by the high-rate coding. Further, by using 
the overlapped part of the data, error correction is 
guaranteed more reliably. 
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In the twentieth example, the information re- 
ducing device 3001 reduces the data by data pro- 
cessing which is equivalent as multiplying the im- 
age data by a value less than w 1 w (bit shift pro- 
cessing). Other types of devices can be used as 
the information reducing device 3001. In one sim- 
ple exemplary device, an average value of the 
macroblock or a value of image data at a pre- 
scribed position in the macroblock is found, and all 
the image data is replaced with such a value. In 
this case also, the information thus obtained in- 
cludes only a DC component. Accordingly, the 
code quantity and the compression ratio (1:(C/2)) 
are the same in the eighteenth example. In this 
case, the information interpolation device 3006 can 
be eliminated, which simplifies the circuit configu- 
ration. 

Other methods for reducing the information are 
also usable. For example, only an AC component 
in the macroblock, namely, the dynamic range is 
reduced. In detail, an average value in the macro- 
block is found, and the difference between the 
value of the image data in the macroblock and the 
average value, namely, an AC component is found. 
The difference is multiplied by a value less than 
"1" to reduce the dynamic range. The obtained 
dynamic range and the average value are added 
together, and the sum is used as the image data 
after the information reduction. In such a case, 
information interpolation is performed by finding 
the difference between the value of the image data 
in the macroblock and the average value (AC com- 
ponent), multiplying the difference by a reciprocal 
of the above-mentioned value less than "1", and 
then adding the obtained value to the average 
value. In this manner, the image data which is 
substantially the same as the original image data I 
can be obtained. 

The other effects in the eighteenth and nine- 
teenth examples can also be achieved. 

Example 21 

A twenty-first example according to the present 
invention will be described with reference to Fig- 
ures 31, 32A and 32B. Figure 31 is a block dia- 
gram of a video signal recording and reproduction 
apparatus 3100 in the twenty-first example. The 
video signal recording and reproduction apparatus 
3100 can operate both in a normal mode conven- 
tionally available and in a high quality mode. In the 
high image quality mode, a high quality image is 
recorded and reproduced by delay of 1/2 frame 
cycle. 

The video signal recording and reproduction 
apparatus 3100 includes an input terminal 3101 to 
which image data I of a moving image is input, a 
pre-processing device 3102, a high-rate coding 



section 3103 for performing high-rate coding of the 
obtained data, a data recording section 3104 for 
recording the obtained data to a recording medium 
3105, a data reproduction section 3106 for re- 
5 producing the data from the recording medium 
3105 f a high-rate decoding section 3107 for decod-. 
ing the obtained data into the image data I, a post- 
processing device 3108, and an output terminal 
3109 from which the reproduced image data I is 
io sent out. 

The pre-processing device 3102 simply allows 
transmission of the image data with no processing 
in the normal mode. In the high quality mode, the 
pre-processing device 3102 generates two image 
75 data Ha and Hb from each of the plurality of image 
planes of the image data I so that the image data 
Ha and Hb have information in a partially over- 
lapped state. The image data Ha and Hb are gen- 
erated sequentially, not simultaneously, from the 
20 image data I. The high-rate coding section 3103 
performs the high-rate coding of the image data I 
(the normal mode) or the image data Ha and Hb 
(the high quality mode). The post-processing de- 
vice 3108 allows the transmission of the image 
25 data I with no processing in the normal mode. In 
the high quality mode, the post-processing device 
3108 reproduces the image data I from the image 
data Ha and Hb at a smaller compression ratio than 
in the normal mode, thus to. generate a high quality 
30 image. 

The high-rate coding section 3103, the data 
recording device 3104, the data reproduction de- 
vice 3106. and the high-rate decoding device 3107 
have the same configuration and operates in the 
35 same manner as in the conventional apparatus and 
the apparatus in the eighteenth example, and thus 
. detailed description thereof will be omitted. The 
high-rate coding section 3103 includes a blocking 
device 3110. a DCT device 3111, a control and 
40 quantization device 3112. and a coding device 
3113. The data recording section 3104 includes a 
formatting device 3114 and a recording device 
3115. The data reproduction section 3106 includes 
a reproduction device 3116 and a de-formatting 
45 device 3117. The high-rate decoding section 3107 
includes a decoding device 3118, a de-quantization 
device 3119, an inverse DCT device 3120, and a 
de-blocking device 3121. 

Figure 32A is a circuit diagram of the pre- 
so processing device 3102. The pre-processing de- 
vice 3102 includes a memory 3206 for storing the 
image data I. an information reducing device 3207 
which is the same as shown in Figure 30A, and a 
switch 3208. The switch 3208 receives the output 
55 from the memory 3206 and the output from the 
information reducing device 3207 as two inputs and 
selects one of the two inputs at a prescribed cycle. 
Thus, the image data Ha and Hb as shown in 
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Figure 28. 29A or 29B arc generated alternately for 
each image plane. 

Figure 32B is a block diagram of the post- 
processing device 3108 The post-processing de- 
vice 3108 includes an m'uimaliun interpolation de- 
vice 3209, a switch 3210. and a memory 3211. The 
information interpolation device 3209 interpolates 
only the image data m the macroblocks of the 
image data Ha and I lb wuch have been processed 
with information reduction The switch 3210 re- 
ceives the output from the de blocking device 3121 
(the image data I. Ha or Hb) and the output from 
the information interpolation device 3209. In the 
high quality mode, only whon an error correction 
instruction signal is sent from the reproduction de- 
vice 3116, the switch 3210 selects error correcting 
data for correcting an eiror which cannot be cor- 
rected by the reproduction oevice 3116 (output 
from the information interpolation device 3116). 
When such a signal >s not sent, the switch 3210 
selects the data nnly m tbr> white macroblocks in 
Figure 28. 29A or 29B In the normal mode, the 
switch 3210 selects the ima^e data I sent from the 
de-blocking device 3121 The memory 3211 allows 
the transmission ol the image data I with no pro- 
cessing in the normal mode. In the high quality 
mode, the memory 3211 synthesizes the image 
data Ha and Hb into the ima^e data I. 

The video siqnal recording and reproduction 
apparatus 3100 havinq the above-described con- 
figuration operates m the following manner. In the 
normal mode, the image cata I simply transmits 
through the pre-process ng device 3102 and the 
post-processing device 3108. and the recording 
and reproduction qperaton is the same as in the 
conventional apparatus and the apparatus in the 
eighteenth example Thus, detailed description 
thereof will be omitted 

For recording in the high quality mode, the 
image data I which is input to the input terminal 
3101 is divided into two in the state of being 
partially overlapped to generate the image Ha and 
Hb. The image data Ha is first generated and 
converted into Ca by the high-rate coding section 
3103. The coded data Ca is converted into a re- 
cording signal Ra and recorded to the recording 
medium 3105 by the data recording section 3104. 
Then, the image data Hb is generated and con- 
verted into Cb by the high-rate coding section 
3103. The coded data Cb is converted into a re- 
cording signal Rb and recorded to the recording 
medium 3105 by the data recording section 3104. 

Each image plane of the image data I is di- 
vided into the image data Ha and Hb. The informa- 
tion is partially overlappt?d in the image data Ha 
and Hb and recorded alternately. The total informa- 
tion content is less than twice the information con- 
tent in the image data I. but the total code quantity 



is twice the code quantity of each of the image 
data Ha and Hb. Accordingly, the image data I is 
processed with high-rate coding at a smaller com- 
pression ratio than in the conventional apparatus. 

5 As a result/high quality recording can be realized. 

For reproducing in the high quality mode, the 
recording signal Ra is obtained from the recording 
medium 3105 and converted into the coded data 
Ca by the data reproduction section 3106. The 

to coded data Ca is decoded into the image data Ha 
by the high-rate decoding device 3107. The image 
data Ha is sent to the post-processing device 3108. 
If there is no error in the data in the white macro- 
blocks shown in Figure 28. 29A or 29B, the data in 

is the white macroblocks is written in the memory 
3211 via the switch 3210. If there is an error in 
such data, the data is not written in the memory 
3211. At this point, the data in the hatched macro- 
blocks shown in the Figure 28, 29A or 29B - 

20 (macroblocks processed with information reduction) 
is reproduced into the original image data by the 
information interpolation device 3209 and written in 
the memory 3211 through the switch 3210. 

Then, the recording signal Rb is obtained from 

25 the recording medium 3105 and converted into the 
coded data Cb by the data reproduction section 

3106. The coded data Cb is decoded into the 
image data Hb by the high-rate decoding device 

3107. The image data Hb is sent to the post- 
30 processing device 3108. If there is no error in the 

data in the white macroblocks shown in Figure 28, 
29A or 29B, the data in the white macroblocks is 
written in the memory 3211 via the switch 3210. 
The white macroblocks in the image data Hb cor- 
35 respond to the hatched macroblocks in the image 
data Ha. Accordingly, by writing the image data Ha 
and Hb in the memory 3211, the entire image data 
I is obtained in the memory 3211, and thus is 
output from the output terminal 3209. 
40 By such writing, the macroblocks having an 

error which cannot be corrected by the reproduc- 
tion device 3116 is not properly reproduced as a 
part of the image. In the case where a white 
macroblock in the image data Ha has such an 
45 error, such an error is compensated for in the 
following manner. Data in the macroblock located 
at the corresponding position in the image data Hb 
(hatched macroblock). namely, data processed with 
information reduction by the information reduction 
50 device 3207 is expanded by the information inter- 
polation device 3209. The white macroblock having 
an error is replaced with the data obtained by such 
interpolation. In the case where a white macroblock 
in the image data Hb has such an error, the white 
55 macroblock is replaced with data obtained by inter- 
polating the data in the macroblock located at the 
corresponding position in the image data Ha 
(hatched macroblock). 
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In detail, when the image data Ha is written in 
the memory 3211, the data obtained by interpola- 
tion, (corrected data) is also written. If there is no 
error in the data in each white macroblock of the 
image data Hb, the corrected data is updated into s 
the data in the white macroblock. If there is an 
error, no writing is performed, which is equivalent 
to writing of the corrected data. When the image 
data Hb is written in the memory 3211, the data 
obtained by interpolation (corrected data) is also 10 
written. If there is no error in the data in each white 
macroblock of the image data Ha. the corrected 
data is updated into the data in the white macro- 
block. If there is an error, no writing is performed, 
which is equivalent to writing of the corrected data. ;s. 
In this manner, correction can be performed for all 
the macroblocks having an error caused during the 
transmission. 

In the twenty-first example according to the 
present invention, in the high quality mode, the 20 
number of frames which are input per second is 
half of the normal operation at the maximum. The 
speed cannot be raised further. However, by sim- 
ply adding the pre-processing device 3102 and the 
post-processing device 3108 to the conventional 25 
video signal recording and reproduction apparatus, 
the number of bits for each image plane can be 
increased and thus the compression ratio can be 
reduced, resulting in improvement in recording and 
reproduction quality. 3Q 

In this example, the image data I is divided into 
two image data Ha and Hb in the state of being 
partially overlapped. It is easily appreciated that an 
high quality image can also be obtained in the case 
where the information is not overlapped in the 35 
image data Ha and Hb. In such a case, the error 
correction ability is less than in the above-de- 
scribed case, but the compression ratio can be 
lower because compression of the overlapped part 
of the information is not needed. Accordingly, the 40 
image quality is higher. 

The high quality mode is used for, for example, 
a still image mode. A moving image is recorded in 
the normal mode, and a still image is recorded in 
the high quality mode. By recording one still image 45 
in the normal mode immediately before or imme- 
diately after being recorded in the high quality 
mode, the same single still image is recorded both 
in the normal mode and the high quality mode. 
Thus, error correction can be performed at a higher 50 
precision. Even a reproduction apparatus which 
does not have a high quality mode can reproduce 
the still image recorded in the normal mode. Thus, 
the video signal recording and reproduction ap- 
paratus in this example can be compatible with a 55 
reproduction apparatus having only the normal 
mode. In the case the recording medium is stop- 
ped each time one frame of a still image is re- 



corded, the recording medium does not run stably 
immediately. In consequence, the track having data 
stored already is possibly dislocated in the width 
direction, thus causing erroneous data transmis- 
sion. In the case where the same single image is 
recorded in the normal mode immediately after 
being recorded in the high quality mode, only the 
data recorded in the normal mode is dislocated. 
The data recorded in the high quality mode is not 
influenced by the dislocation. Even if an area of 
data recorded in the normal mode is switched to 
another area of data recorded in the high quality 
mode or vice verse in one recording medium, 
servo or image disturbances are not caused at the 
border between the two areas. The reason is that 
the recording width in the high quality mode is 
obtained by multiplying the recording width in the 
normal mode by an integer (in this example, two). 

Needless to say. by raising the speed of the 
pre-processing device 3102. the high-rate coding 
section 3103. the data recording section 3104, the 
data reproduction device 3106, the high-rate de- 
coding device 3107, and the post-processing de- 
vice 3108 to twice as high, the video signal record- 
ing and reproduction apparatus records and repro- 
duces a higher quality image without dropping any 
frame, i.e.. at the normal speed. 

In the eighteenth through twenty-first examples, 
the compression ratio is reduced to 1/2 of the 
conventional high-rate coding device. The com- 
pression ratio can be 1/N (N is an integer), and the 
data can be processed by the channels provided in 
the number of N in parallel. By raising the process- 
ing speed, the number of channels for processing 
can be reduced. By raising the processing speed N 
times, only one channel is sufficient as in this 
example. In such a case, a multiplexer can be 
eliminated. 

Example 22 



A twenty-second example according to the 
present invention will be described with reference 
to Figures 33, 34A. 34B, 35A and 35B. In the 
twenty-second example, image data corresponding 
to an image size 2 is processed with high-rate 
coding for compression to image data correspond- 
ing to an image size 1 for recording and reproduc- 
tion using the conventional video signal recording 
and reproduction apparatus. 

Figure 33 is a block diagram of a video signal 
recording and reproduction apparatus 3300 in the 
twenty-second example. 

The video signal recording and reproduction 
apparatus 3300 includes an input terminal 3301 to 
which image data of a moving image having an 
image size 2 is input. In this example, the image 
size 2 is obtained by expanding an image size 1 to 
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twice as large both horizontally and vertically. In 
detail, the image size 2 includes 1440 pixels (hori- 
zontal) x 960 lines (vertical). A pre-processing de- 
vice 3302 converts each of a plurality of image 
planes of an image L having the image size 2 into 
four image data Ma, Mb, Mc and Md, each having 
the image size 1 (720 horizontal) x 480 (vertical) 
pixels) which is 1/4 of the image size 2. Four high- 
rate coding devices 3303 through 3306 respec- 
tively perform high-rate coding of the image data 
Ma, Mb, Mc and Md* into coded data Ca, Cb. Cc 
and Cd. Four data recording devices 3307 through 
3310 respectively arrange the coded data Ca, Cb, 
Cc and Cd in accordance with a recording format 
(transmission format) and generates recording data 
Ra, Rb, Rc and Rd as a result of addition of an 
error correction code, coding for the transmission 
path (modulation), and the like. A multiplexer 3311 
multiplexes the recording data Ra, Rb, Rc and Rd 
into a recording signal Rabcd and records the 
recording signals Rabcd to a recording medium 
3312. A de-multiplexer 3313 de-multiplexes the re- 
cording signal Rabcd from the recording medium 
3312 into the recording data Ra, Rb, Rc and Rd. 
Four data reproduction devices 3314 through 3317 
respectively reproduce the data as a result of de- 
coding for coding for the transmission path (de- 
modulation), decoding of the error correction code, 
and the like, and then take out the data Ca, Cb, Cc 
and Cd in accordance with the recording format. 
Four high-rate decoding devices 3318 through 
3321 respectively decode the coded data Ca, Cb, 
Cc and Cd into the image data Ma, Mb, Mc and 
Md. A post-processing device 3322 performs pro- 
cessing reverse to the processing in the pre-pro- 
cessing device 3302 to obtain the image L. 

Figure 34 A is a circuit diagram of the pre- 
processing device 3302. The pre-processing de- 
vice 3302 includes a switch 3401 and four memo- 
ries 3402 through 3405. The switch 3401 receives 
the image data L (L will be also used to represent 
the image data of the image L) and selects one of 
the four memories 3402 through 3405 at a pre- 
scribed cycle to output the image data L. The 
memories 3402 through 3405 store the data from 
the switch 3401 and respectively form image data 
Ma, Mb, Mc and Md. 

Figure 34B is a circuit diagram of the post- 
processing device 3322. The post-processing de- 
vice 3322 includes four memories 3406 through 
3409 and a switch 3410. The memories 3406 
through 3409 store the reproduced image data Ma, 
Mb, Mc and Md, and the switch 3401 receives the 
image data Ma, Mb, Mc and Md, and selects one 
of the inputs at a prescribed cycle to form the 
image data L. 

The operation of the video signal recording and 
reproduction apparatus 3300 having the above-de- 



scribed configuration will be described with refer- 
ence to Figures 33, 35A and 35B. 

For recording, the image data L which is input 
to the input terminal 3301 is divided into four 

s image data Ma. Mb, Mc and Md by the pre- 
processing device 3302. The image data Ma, Mb, 
Mc and Md are respectively processed with the 
high-rate coding by the high-rate coding devices 
3303 through 3306 to coded data Ca, Cb, Cc and 

10 Cd. The coded data Ca, Cb, Cc and Cd are re- 
spectively processed by the recording devices 
3307 through 3310 to recording data Ra, Rb, Rc 
and Rd. The recording data Ra, Rb, Rc and Rd are 
multiplexed by the multiplexer 3311 to a recording 

76 signal Rabcd, which is recorded to the recording 
medium 3312. Each image plane of the image L 
having the image size 2 is divided into four image 
data Ma, Mb, Mc and Md each having the image 
size 1. Such image data Ma, Mb, Mc and Md are 

20 recorded in the same manner as in the conven- 
tional apparatus, for example, at the same com- 
pression ratio and in the same image size. In other 
words, the recording is performed at a speed four 
times higher than in the conventional apparatus. 

25 For reproduction, the recording signal Rabcd 

from the recording medium 3312 is de-multiplexed 
into the recording data Ma. Mb. Mc and Md by the 
de-multiplexer 3313. The recording data Ma, Mb, 
Mc and Md are respectively converted into the 

30 coded data Ca through Cd by the data reproduc- 
tion devices 3314 through 3317, and decoded into 
the image data Ma through Md by the high-rate 
decoding devices 3318 through 3321. The image 
data Ma through Md are synthesized by the post- 
35 processing device 3322 into the image data L. The 
image data L is output from the output terminal 
3323. 

Figure 35A illustrates the pre-processing and 
the post-processing. White squares each indicate a 

40 macroblock of the image, and the numerical figures 
in the white squares each indicate the horizontal 
and vertical position of the corresponding macro- 
block. The size of all the macroblocks is the same. 
By the pre-processing device 3302, the image 

45 data L is divided into four image data Ma, Mb, Mc 
and Md in the following manner: Every four macro- 
blocks in the image data L are used as a conver- 
sion unit. For example, macroblocks 1,1 1,3 3,1 
and 3,3 are used one conversion unit. Such conver- 

50 sion units are used as macroblocks forming the 
image data Ma, Mb, Mc and Md. The reverse 
processing is performed by the post-processing 
device 3322. 

The four macroblocks in each conversion unit 

55 are adjacent to one another, and the information 
content in each macroblock (for example, the in- 
formation content obtained using the same quan- 
tization characteristic) is almost equal. Even if the 
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image data Ma through Md are processed with 
high-rate coding independently, almost the same 
quantization characteristic is selected for the image 
data Ma through Md. Accordingly, no quality dif- 
ference occurs in the reproduced image data L. 

The image data Ma, Mb, Mc and Md each 
maintain the positional relationship of the macro- 
blocks in the image data L. The macroblocks lo- 
cated at the corresponding position in the image 
data Ma through Md are adjacent to one another in 
the image data L.-ln other words, the positional 
relationship between the macroblocks in the image 
data L is substantially maintained within each of the 
image data Ma through Md and among the image 
data Ma through Md. Accordingly, the correlation of 
the low-frequency components of the four image 
data Ma through Md is strong. Thus, when the 
image data L can be reproduced by the conven- 
tional apparatus, an image which is close to an 
image obtained by a DC component of each 
macroblock can be reproduced in a state which is 
equivalent to 1/4-speed reproduction. 

In the twenty-second example according to the 
present invention, the image data L is divided into 
four image data so that each of the four image data 
has the same information content as that of the 
image data L Accordingly, by simply adding the 
pre-processing device 3302 and the post-process- 
ing device 3322 before and after the conventional 
video signal processing circuit, image data having 
a size which is four times larger than the size of 
the image data which is input to the conventional 
video signal recording and reproduction apparatus 
is recorded using high-rate coding in the same 
manner. High quality recording can be realized 
without causing any quality difference in the image 
L. Since the conventional video signal processing 
circuit can be utilized without any significant alter- 
ation, a compact video signal recording and re- 
production apparatus which enjoys lower power 
consumption can be easily realized at lower cost. 

In the twenty-second example, the image size 
2 of the image L is twice the size of each of the 
image data Ma, Mb. Mc and Md (the image size 1) 
both horizontally and vertically. Other converting 
methods are also available. For example, coding is 
performed by a unit of a macroblock as in this 
example, any method can be used as long as the 
total number of macroblocks in the image L having 
the image size 2 is four times the total number of 
macroblocks of each of the image data Ma through 
Md having the image size 1. Where data cor- 
responding to the image L includes 1440 (horizon- 
tal) x 960 (vertical) pixels, the sampling frequency 
ratio of the luminance signal and two color dif- 
ference signals is 4:1:1, and one macroblock in- 
cludes four blocks for the luminance signal and two 
blocks respectively for the two color difference 



signals; the total number of macroblocks is 5400. 
An image L' having 12330 (horizontal) x 10330 
(vertical) pixels also have a total number of macro- 
block of 5400. Accordingly, the image V can be 
5 converted into an image L for high-rate coding and 
recording. 10330 is the number of the effective 
vertical lines of data corresponding to an HD TV 
signal conforming to the standards in the United 
States. 

io Figure 35B illustrates one exemplary method 

for the conversion from an image L' to an image L. 
Image data for the image L' will also be referred to 
as image data L\ 

120 horizontal pixels (lines) of the image V 
/s (hatched area) are arranged macroblock by macro- 
block to be located in a leftmost area (hatched 
area). Thus, the image L* is converted into an 
image L. When an image L' is input to the video 
signal recording and reproduction apparatus 3300, 
20 the image L' is converted into an image L before 
being processed by the pre-processing device 
3302. After being processed by the post-process- 
ing device 3322. the image L is converted into the 
image L\ In practice, such conversion is performed 
25 by simply changing the switching cycle of the 
switches 3401 and 3410. Substantial addition of a 
circuit is not needed. The hatched area in Figure 
36B can be rearranged in various manner in order 
to substantially equalize the code quantity in each 
30 macroblock after the conversion. The manner 
shown in Figure 35B, in which the non-hatched 
area is maintained with no alteration after the con- 
version, has an advantage that the image can be 
grasped easily whether the image is obtained by 
35 the search picture mode or the normal reproduction 
mode. 

Another manner of conversion is proposed in 
order to design a video signal recording and re- 
production apparatus which is as close as possible 
40 to the studio standards for high vision signals in 
Japan and the United States using a high-rate 
coding device and a data recording device which 
are used in a video signal recording and reproduc- 
tion apparatus utilizing compression for a standard- 
's definition TV signal described in the Description of 
the Related Art. Such a video signal recording and 
reproduction apparatus includes four channels of 
processing devices produced for a standard-defini- 
tion European TV signal. The four channels are 
so operable in parallel. Such a video signal recording 
and reproduction apparatus operates at a frame 
frequency of 60 Hz (bit rate: 120 Mbps) instead of 
50 Hz. 

55 Example 23 

In the eighteenth through twenty-second exam- 
ples, image data is divided into a plurality of image 
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data in the pre-processing and the plurality of im- 
age data are synthesized into the original image 
data in the post-processing. Pre-processing and 
post-processing are not limited to such operation- 
Pre-processing and information reduction can be 
performed after DCT. In a twenty-third example, 
the processing which is equivalent to that in the 
eighteenth example is performed with a different 
configuration. 

Figure 36 is a block diagram of a video signal 
recording and reproduction apparatus 3600. The 
identical elements with those in the eighteenth ex- 
ample bear the identical reference numerals there- 
with, and detailed description thereof will be omit- 
ted. In addition to the identical elements as in the 
eighteenth example, the video signal recording and 
reproduction apparatus 3600 includes an input ter- 
minal 3601, a blocking device 3608, a DCT device 
3609, a pre-processing device 3630, a multiplexer 
3631, a recording device 3632, a reproduction de- 
vice 3633, a de-multiplexer 3634, a post-process- 
ing device 3635, an inverse DCT device 3618, a 
de-blocking device 3619, and an output terminal 
3607. 

The video signal recording and reproduction 
apparatus 3600 having the above-described con- 
figuration operates in the following manner. 

For recording, image data I which is input to 
the input terminal 3601 is converted into blocks by 
the blocking device 3608, and processed with DCT 
by the DCT device 3609 into coded data D. The 
DCT data D is divided into DCT data Da and Db of 
the image data Ha and Hb shown in Figure 28 by 
the pre-processing device 3630. In each of the 
white macroblocks, the DCT Da or Db is located. In 
each of the hatched macroblocks, DCT data having 
a DC component as dummy data x is located as 
DCT data Da or Db. The DCT data includes no AC 
component. By such processing, the DCT data Da 
and Db which correspond to the image data Ha 
and Hb shown in Figure 28 (the eighteenth exam- 
ple) are obtained. 

The DCT data Da is quantized by the control 
and quantization device 2611a at a quantization 
characteristic Ta. which is determined so that the 
data obtained from the DCT data Da includes the 
same code quantity as in the conventional appara- 
tus, into quantized data Ea. The quantized data Ea 
is processed by the coding device 2612a into 
coded data Ca, and is formatted in accordance with 
a recording format by the formatting device 2613a 
into formatted data Fa. The DCT data Db is quan- 
tized by the control and quantization device 2611b 
at a quantization characteristic Tb, which is deter- 
mined so that the data obtained from the DCT data 
Da includes the same code quantity as in the 
conventional apparatus, into quantized data Eb. 
The quantized data Eb is processed by the coding 



device 2612b into coded data Cb, and is formatted 
in accordance with a recording format by the for- 
matting device 2613b into formatted data Fb. 

The formatted data Fa and Fb are multiplexed 

s in terms of time by the multiplexer 3631. The 
resultant data is processed with addition of an error 
correction code, coding for the transmission path, 
and the like by the recording device 3632 to be a 
recording signal Rab. The image data Ha and Hb 

10 of each image plane are recorded alternately to the 
recording medium 2604. The image data I is re- 
corded in the same recording format as in the 
conventional apparatus, in other words, as two im- 
age data Ha and Hb. Since the recording bit rate is 

is twice the bit rate in the conventional apparatus/the 
recording medium 2604 is transported twice as 
fast. 

For reproduction, the recording signal Rab is 
obtained from the recording medium 2604, and is 

20 processed by the reproduction device 3633 with 
the decoding of the code for the transmission path, 
decoding of the error correction code, and the like. 
The resultant signal is de-multiplexed into the for- 
matted data Fa and Fb by the de-multiplexer 3634. 

25 From the formatted data Fa, the coded data Ca is 
taken out by the de-formatting device 2618a. The 
coded data Ca is processed by a decoding device 
2619a to the quantization data Ea, and is de- 
quantized by the de-quantization device 2620a into 

30 the DCT data Da. From the formatted data Fb, the 
coded data Cb is taken out by the de-formatting 
device 2618b. The coded data Cb is processed by 
a decoding device 2619b to the quantization data 
Eb, and is de-quantized by the de-quantization 

35 device 2620b into the DCT data Db. The DCT data 
Da and Db are sent to the post-processing device 
3635. 

From the DCT data Da and Db, the macro- 
blocks including the dummy data (corresponding to 
40 hatched macroblocks in Figure 28) are removed, 
and the other data (corresponding to the white 
macroblocks in Figure 28) in the DCT data Da and 
Db are synthesized into the DCT data D. The DCT 
data D is processed by the inverse DCT device 
45 3618 into the image data B for each block. The 
image data B is rearranged block by block by the 
de-blocking device 3619 to have the same arrange- 
ment as the image data I. 

The pre-processing device 3630 and the post- 
so processing device 3635 can have the same con- 
figuration as the pre-processing device 2608 and 
the post-processing device 2623 shown in Figures 
27A and 27B. The pre-processing device 3630 and 
the post- processing device 3635 are different from 
55 the devices in Figures 27A and 27B in that DCT 
data is input instead of image data and that the 
switching cycle of the switches 2701, 2702 and 
2703 is possibly different. 
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As is described in the eighteenth example with 
reference to Figure 28, one of two adjacent macro- 
blocks in the image data I is copied to the image 
data Ha, and the other is copied to the image data 
Hb. It is highly possible that adjacent macroblocks 
are strongly correlated. When the correlation is 
strong, the information content (code quantity) is 
almost equal in such macroblocks. Further, the 
number of macroblocks in the image data I which 
are copied to the image data Ha and Hb is equal, 
and the number of macroblocks for the dummy 
data is also equal. Accordingly, the information 
content is equal in the image data Ha and Hb. The 
dummy data is added in order to increase the size 
of the image data Ha and Hb (specifically, the 
number of all the macroblocks) to be compatible 
with the data conforming to the high-rate format 
and the recording format used in the conventional 
apparatus. Due to such compatibility, conventional 
circuits can be used in a large part of the signal 
processing circuit of the video signal recording and 
reproduction apparatus 3600. 

The macroblocks for the dummy data include 
only a DC component, which includes a very small 
information content. Half of the macroblocks in 
each of the image data Ha and Hb have the dum- 
my data, and the other half of the macroblocks 
include effective image data. 

The input image data I is substantially divided 
equally into two to obtain the DCT data Da and Db 
of the image data Ha and Hb, each having the half 
of the information content of the image data I. The 
image data Ha and Hb are each coded after quan- 
tized with a quantization characteristic, which is 
determined so that the data obtained from each of 
the image data Ha and Hb includes the same code 
quantity as in the conventional apparatus. As a 
result, the input image data I is coded into the 
coded data (Ca and Cb) having a code quantity 
(total number of bits) which is approximately twice 
the code quantity in the conventional apparatus. 
Such a code quantity is equivalent to the code 
quantity which is obtained by compressing the data 
at half of a compression ratio (1:(C/2)) in the con- 
ventional high-rate coding device. Accordingly, the 
image obtained in this example has a higher quality 
than obtained by the conventional high-rate coding 
device. 

The input image data I is substantially divided 
equally into two to obtain the image data Ha and 
Hb having substantially the same information con- 
tent. Thus, the image data Ha and Hb are quan- 
tized with substantially the same quantization char- 
acteristic. Accordingly, there is no quality differ- 
ence in the reproduced image. 

In the twenty-third example according to the 
present invention, the pre-processing device 3630 
is provided at the output of the DCT device in- 



cluded in the conventional high-rate coding section. 
By the pre-processing device 3300, the DCT data 
Da and Db of the image data Ha and Hb having 
almost half of the information content of the image 
5 data I are directly generated. Accordingly, by sim- 
ply performing high-rate coding of the image data 
Ha and Hb independently by two high-rate coding 
devices of the conventional video signal recording 
and reproduction apparatus, the coded data (Ca 
io and Cb) which are substantially equivalent as ob- 
tained by high-rate coding performed at half of a 
compression ratio of the conventional device can 
be generated. 

In the video signal recording and reproduction 
'5. apparatus 3600 in the twenty-third example, the 
input image data I is substantially divided equally 
into two into the image data Ha and Hb. The image 
data Ha and Hb are processed independently in 
the same manner as in the conventional video 
20 Signal recording apparatus and recorded. The mul- 
tiplexer 3631 then performs processing which is 
equivalent with multiplexing by a unit of an image 
plane. As a result, the image data Ha and Hb are 
recorded alternately in the recording medium 2604 
25 and can be reproduced by the conventional ap- 
paratus, and further the information recorded can 
be checked visually. Since the macroblocks in the 
image data I are copied into the image data Ha and 
Hb at the corresponding positions, the image cor- 
30 responding to the image data I can be easily repro- 
duced using the conventional reproduction appara- 
tus. Since the conventional video signal processing 
circuits are used (partial use of two identical cir- 
cuits) with no significant alteration, the mass-pro- 
35 duced conventional circuits can be used. Accord- 
ingly, higher quality recording can be realized due 
to the reduction of the compression ratio to half 
while enjoying the lower cost, lower power con- 
sumption and smaller size. When compared with 
40 the video signal recording and reproduction ap- 
paratus 2600 in the eighteenth example, the size of 
the dividing device and the DCT device can be 
reduced to half. 

In the twenty-third example, the pre-processing 
45 device 3630 and the post-processing device 3635 
are in the middle of the video signal circuit. Such a 
configuration requires slight alteration of the con- 
ventional circuit but is still simpler than the configu- 
ration in the eighteenth example. In the case of the 
so eighteenth example, since the pre-processing de- 
vice and the post-processing device are provided 
outside the conventional video signal processing 
circuit, almost no internal alteration of the circuit is 
needed. In this example, the processing which is 
55 equivalent to high-rate coding of the image data Ha 
and Hb having almost the same information content 
is performed. Accordingly, the pre-processing de- 
vice 3630 can be located at any position before 
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control of the code quantity, namely, at any posi- 
tion which allows the quantization characteristic to 
be determined for the data of each image plane. 
Pre-processing can be performed even if the in- 
formation is in the state of a signal such as image 5 
data or DCT data. The multiplexer 3631 can be 
performed at any position after the control and 
quantization devices 2611a and 2611b, namely, at 
any position which allows the quantized DCT data 
to be output using the quantization characteristic 10 
which is determined* for each image plane. The 
post-processing device 3635 can be provided at 
any position in the data reproduction and high-rate 
decoding. The demultiplexer 3634 can be provided 
at any position before the post-processing device 75 
3635. The above-described conditions for positions 
is applicable to all the above-described examples. 

When a plurality of image data which are gen- 
erated from input image data are multiplexed, such 
multiplexed data needs to be processed at a high 20 
speed. The optimum position for the pre-process- 
ing device, the post-processing device, the mul- 
tiplexer, and the demultiplexer in the entire pro- 
cessing circuit depends on the processing speed 
of each section of the video signal recording and 25 
reproduction apparatus. The positions of these de- 
vices are not limited to the above examples. 

In the nineteenth example, in order to increase 
the ability of correcting an error caused during 
transmission, the image data Ha and Hb are pro- 30 
vided with information in a partially overlapped 
state by locating the information in the hatched 
macroblocks shown in Figure 28. When an error 
occurs during transmission, the data in the over- 
lapped state can be used to correct the error, thus 35 
to reproduce a higher quality image. For this pur- 
pose, the pre-processing device 2608* (Figure 30A) 
and the post-processing device 2623' (Figure 30B) 
include an information reducing device for generat- 
ing the information to be overlapped and an in- 40 
formation interpolation device for generating cor- 
rected data using the overlapped data. In the case 
where the image information is processed in the 
state of the DCT data Da and Db as in the twenty- 
third example, the information reducing device and 45 
the information interpolation device need to pro- 
cess the information in the state of DCT data 
instead of image data. In such a case, the function 
of the information reducing device is, for example, 
removing a prescribed DCT coefficient (for exam- so 
pie, a prescribed DCT coefficient in a high fre- 
quency range) or multiplying a prescribed DCT 
coefficient by a prescribed coefficient less than n ^ n 
(if performed to all the AC coefficients, this opera- 
tion is compression of a dynamic range of the 55 
block). In order to remove the DCT coefficient, the 
information interpolation device needs to do noth- 
ing and can be eliminated to simplify the configura- 



tion. 

In dividing image data I into two image data Ha 
and Hb in a partially overlapped state, one of the 
image data can have macroblocks which are ar- 
ranged differently from the image data I. In a 
simple example, the information is located one 
horizontal line of blocks, and the top line of blocks 
is moved to the bottom of the image plane. In other 
words, the image plane is shifted by one macro- 
block. By such operation, the data in the macro- 
blocks located at the same position in the image 
plane are away from each other in the image data 
Ha and Hb in the width direction of the magnetic 
tape as the recording medium by at least one 
synchronization block. Thus, an error caused by a 
scratch in the tape in the running direction can be 
corrected using the information interpolation de- 
vice. Since such dislocation allows the data in the 
macroblocks at the same position in the image 
plane to be recorded or reproduced by different 
heads, even if the head is clogged, the reproduced 
image can be complete with no loss of information. 
Such operation can be applied to the other exam- 
ples. 

In the case where one of the image data Ha 
and Hb has the macroblocks in the same manner 
as in the conventional video signal recording and 
reproduction apparatus, the image can be checked 
easily by only slight alteration in the circuit in the 
conventional apparatus. The alteration is per- 
formed, for example, so as to reproduce only the 
image data Ha or Hb having the same arrangement 
with the arrangement in the conventional apparatus. 
The data arrangement which is different from the 
arrangement in the conventional apparatus can be 
changed at a prescribed cycle, in which case the 
resolution in the image plane can be improved. 

In the above-described examples, image data 
Ha and Hb (or Ma, Mb, Mc and Md) are recorded 
sequentially to the recording medium in order to 
use the conventional apparatus to obtain an image 
of the quality which is sufficient to check the over- 
ail content of the image. If such an effect is not 
needed, various other recording patterns (multiplex- 
ing patterns) are available. 

Example 24 

In high-rate coding according to the present 
invention, the number of the image data (image 
data for conversion) is increased without changing 
the information content in the input image data, and 
thus the information content in each image data 
which is input to the high-rate coding device (for 
example, the number of blocks of dummy data) is 
reduced. In this manner, the compression ratio is 
substantially reduced. The input image data is di- 
vided into a plurality of the image data for conver- 
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sion so that the information content is equal among 
the image data for conversion (more accurately, so 
that the information content is equal among the 
areas in which the code, quantity is controlled) 
Accordingly, there is no quality difference in the 
reproduced image. The number of image data 
which are obtained from input image data is not 
necessarily an integer. In the above examples, the 
compression ratio for high-rate coding is 1/N where 
N = 2, °N" is not necessarily 2 and is not nec- 
essarily an integer. - 

In a video signal recording and reproduction 
apparatus in a twenty-fourth example according to 
the present invention, the compression ratio for 
high-rate coding is 2/3 (N = 3/2) of the compres- 
sion ratio in the conventional apparatus. In such a 
video signal recording and reproduction apparatus 
in the twenty-fourth example, a conventional ap- 
paratus for recording data by compressing the data 
for each image plane at a compression ratio of 1:C 
is used as a base, but a compression ratio which is 
1/N of 1:C is used in order to obtain a higher 
quality image. In such a the video signal recording 
and reproduction apparatus, data corresponding to 
two input images are divided into three image data 
having a substantially equal information content, 
and. such three image data are processed with 
high-rate coding to reduce the compression ratio to 
2/3. Such operation can be realized by a block 
configuration which is basically the same as shown 
in the 21st example (Figure 31). The operation is 
also the same except for the processing speed, 
operation of the pre-processing device and the 
post-processing device, and the size of the memo- 
ries. The operation of the pre-processing device 
and the post-processing device will be described 
with reference to Figure 37. 

A set of two input image planes lo and le is 
divided into three image data Ha, Hb and He. For 
simplicity, the image data lo and le each have 12 
macroblocks. and the code quantity is controlled 
by the entire image plane. The information in the 
set of image planes lo and le is substantially di- 
vided equally into three and located in the image 
data Ha, Hb and He. The blank macroblocks having 
no information (hatched macroblocks in Figure 37; 
the number of such macroblocks is 1/3 of the total 
macroblocks) are provided with dummy data. In 
this manner, the information content in the image 
data Ha. Hb and He can be made more uniform, 
and the reproduced image can be more uniform 
overall. In this example, the following conversion is 
performed by the pre-processing device in order to 
improve the image quality obtained by the conven- 
tional apparatus. 

From the image plane lo, 1/3 of the macro- 
blocks are taken out substantially at random in 
order to obtain 1/3 of the information as accurate 



as possible. The remaining macroblocks are used 
as macroblock in the image data Ha, and the 
macroblocks which were taken out are located in 
the image data Hb at the corresponding positions 
s to those in the image plane lo. In the same man- 
ner, 1/3 of the macroblocks are taken out from the 
image data le substantially at random. The remain- 
ing macroblocks are used as macroblock in the 
image data He, and the macroblocks which were 
yo taken out are located in the image data Hb at the 
corresponding positions to those in the image 
plane le. The macroblocks taken out from the im- 
age data le are at different positions from the 
macroblocks taken out from the image plane lo 
is After such operation, 1/3 of the macroblocks in 
each of the image data Ha. Hb, He are blank. Such 
macroblocks are provided with dummy data. 

The macroblocks in the image plane lo and le 
are located at the same positions in the image data 
20 Ha. Hb and He. In the case where the image plane 
lo and le are input sequentially in this order and 
the image data Ha, Hb and He are generated 
sequentially in this order, the conversion is per- 
formed so that the order of a part of the macro- 
ns blocks is reversed in terms of time (for example, a 
macroblock in the image data le is displayed be- 
fore a macroblock in the image data lo after con- 
version). Accordingly, the reproduced image is of 
higher quality than obtained by the conventional 
so apparatus. Since 1/3 of the macroblocks in each of 
the image data Ha, Hb and He have dummy data, 
the compression ratio can be substantially reduced 
to 2/3 to obtain a high quality image. The informa- 
tion content (code quantity) in each image data is 
35 equal, and the correlation between the image data 
lo and le is strong. Accordingly, the reproduced 
image data lo and le have no significant quality 
difference from each other. In the case where the 
correlation between image planes lo and le is not 
40 sufficient and the quality difference needs to be 
reduced, the information in the image planes lo and 
le is substantially divided equally into the imaqe 
data Ha, Hb and He. 

In the above example, only the compression 
45 ratio or the size of the image is changed from the 
compression ratio in the conventional apparatus. Of 
course, such change can be combined. For exam- 
ple, in order to process an image having the size 
twice the size of the image in the conventional 
so apparatus with high-rate coding at half of a com- 
pression ratio in the conventional apparatus, each 
image plane of the image is substantially divided 
equally into four image data, each having a pre- 
scribed size suitable for the conventional appara- 
55 tus. In each of such four image data, approximately 
half of the total macroblocks are provided with 
dummy data. In such a case, an image of an 
arbitrary size can be processed with high-rate cod- 
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ing at an arbitrary compression ratio to be con- 
verted into an image of a prescribed size and then 
transmitted- By performing the conversion so that 
the relative positions of the macroblocks (each 
including a prescribed number of coding units, the 
number being obtained by multiplication by an 
integer) before conversion with respect to the entire 
image plane is maintained even after the conver- 
sion, the overall image can be checked even by 
the conventional apparatus. 

Although in the twenty-second example, an im- 
age of a large size is compressed at a ratio of 1/N 
(N = 4), the present invention is not limited to this. 
A smaller image can be processed with high-rate 
coding for recording. For example, in the case that 
the size of the input image is 2/3 of the size in the 
conventional apparatus, every three image planes 
of the input image is substantially divided equally 
into two for high-rate coding. In such a case also, 
by converting so that the positional relationship 
among the macroblocks is maintained even after 
the conversion to a maximum possible extent, the 
overall image can be checked by the conventional 
apparatus. 

In the present invention, the expression "same 
image size" means, in addition to the same num- 
ber of pixels horizontally and vertically, the same 
total number of pixels corresponding to all the 
signals (in the case of a color signal including a 
plurality of component signals). This is because the 
high-rate coding is performed for each coding unit 
such as a block and the number of the coding units 
is important. In other words, the number of coding 
units for all the signals needs to be the same as 
the number of coding units for high-rate coding. 
For example, in the case that a 4:2:2 signal (a 
component signal in which the sampling frequency 
ratio for a luminance signal and two color dif- 
ference signals is 4:2:2; the ratio of the number 
blocks is also 4:2:2) is processed with high-rate 
coding, the total number of blocks in the macro- 
block is the same as that of a 6:1 :1 signal. Accord- 
ingly, such a ratio can be converted into 1:1. 

In a method of fine-tuning the number of cod- 
ing units, the number of pixels is reduced by 
sampling or a prescribed area (for example, a high 
frequency range) in a frequency range for DCT is 
removed, so as to reduce the image data. Thus, a 
plurality of blocks are combined to reduce the 
number of blocks. In another method, dummy data 
is inserted to increase the number of blocks. In the 
case when dummy data is inserted, a part of the 
information to be recorded can be recorded as 
dummy data in a partially overlapped state with the 
other recording area. In this way, robustness can 
be improved. 

In this example, the number of image planes 
are changed by conversion. For example, each of a 



plurality of image planes is recorded as a plurality 
of images. In order to reproduce the original image 
by reverse conversion, identification information 
which indicates the starting point of the conversion 

5 cycle or the like needs to be recorded together 
with the coded data. In the above examples, a 
method for recording the identification information 
is omitted. Some example of such methods will be 
described below. 

io (1) The identification information is recorded in 
an additional information recording area on a 
recording format. 

(2) A plurality of values of dummy data are 
prepared, one of the values is used as the 

75 identification information. 

(3) Information on the cycle of a prescribed 
number of image planes which is recorded on 
the recording format, such as color frame in- 
formation or time code, is caused to correspond 

20 to the conversion cycle and used as identifica- 
tion information. For example, in the case when 
one image plane is divided into two image data 
for recording, an odd-number cycle is used for 
the first image data and an even-number cycle 
25 is used for the second image data. 

In the above examples, the present invention is 
applied to a video signal recording and reproduc- 
tion apparatus. The present invention is also ap- 
plicable to recording and reproduction apparatus 
30 and a transmission apparatus of a signal digitalized 
from an analog signal such as voice data. 

In the above examples, the image data to be 
converted is arranged by a unit of a macroblock. 
The image data can be arranged by a unit of a 
35 pixel. For example, the pixels are sub-sampled 
horizontally into two groups; odd-number pixels 
and even-number pixels. The two images having 
half of the original size horizontally are each pro- 
vided with dummy data to obtain images each 
40 having the same size as the original image. The 
image thus obtained is used as image data Ha or 
Hb. In such a case, the image obtained by sub- 
sampling is arranged block by block. Even if a 
block in one of the images is lost by an error or the 
45 like, the correction can be performed by a unit of a 
pixel. 

Example 25 

so A twenty-fifth example according to the present 

invention will be described with reference to Fig- 
ures 38 through 41. Figure 38 is a block diagram of 
a video signal recording and reproduction appara- 
tus 3800 in the twenty-fifth example. 

55 The video signal recording and reproduction 

apparatus 3800 includes an input terminal 3820 to 
which HD signals A, B, C or D is input. The HD 
signal A corresponds to 1080 frame effective lines, 
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1125 total frame lines, and a field frequency of 60 
Hz. The HD signal B corresponds to 1035 frame 
effective lines. 1125 total frame lines, and a field 
frequency of 60 Hz. The HD signal C corresponds 
to 960 frame effective lines, 1050 total frame lines, 5 
and a field frequency of 60 Hz. The HD signal D 
corresponds to 1152 frame effective lines, 1250 
total frame lines, and a field frequency of 50 Hz. An 
input deciding circuit 3821 decides whether the 
input signal is an HD signal A, B, C or D and 10 
outputs the decision as decision information p. A 
sampling circuit 3822 samples the HD signal at a 
constant sampling frequency regardless of the type 
of the signal. A line converting circuit 3823 only 
performs line conversion when the decision in- 75 
formation p signs the input signal is HD signal A, 
and the line conversion which reduces the effective 
lines in the frame is applied only in a top part and 
a bottom part of the effective area of image plane 
of the input HD signal A. A shuffling circuit 3824 20 
shuffles the HD signal A obtained by the line con- 
verting circuit 3823 after the number of the effec- 
tive lines thereof is changed, or the HD signals B. 
C or D. For the HD signals A and B. writing to the 
frame memory 3804 is performed in different man- 25 
ners, and recorded in a frame memory in which the 
number of pixels and lines in the horizontal and 
vertical directions are the same as the HD signal C. 
Such data is read to perform shuffling. A frame 
memory 3804 stores data in the frame when the 30 
HD signal is shuffled by the shuffling circuit 3824. 
A compressing circuit 3805 processes a signal 
including a plurality of blocks sent by the shuffling 
circuit 3824 and compresses the data in a certain 
number of blocks into a certain amount of data by 35 
applying orthogonal transform, quantization, and 
variable-length coding. A recording circuit 3806 
records the compressed signal into a magnetic 
tape 3807. The recording circuit 3806 includes an 
ECC circuit 3808 which processes the error cor- 40 
recting coding to compressed data, a modulation 
circuit 3809, a cylinder 3810 including a recording 
head, a cylinder driving device 3811 for rotating the 
cylinder, and a tape driving device 3812 for caus- 
ing the magnetic tape 3807 to run. 45 

The video signal recording and reproduction 
apparatus 3800 having the above-described con- 
figuration operate in the following manner. 

An HD signal is input to the input terminal 
3820. The input deciding circuit 3821 decides 50 
whether the input HD signal is an HD signal A, B, C 
or D and outputs the decision information p. The 
sampling device 3822 samples the input signal at a 
constant frequency regardless of the type of the 
input signal. Herein, the sampling circuit 3822 sam- 55 
pies a Y signal (luminance signal) at 40.5 MHz, a 
C1 signal and a 02 signal (color difference signals) 
both at 13.5 MHz. By such sampling frequencies, 



the Y signals of the HD signals A through D has 
the following number of pixels in the effective area 
of one frame: 

HD signal A: 1048 (horizontal) pixel x 1080 lines 
HD signal B: 1048 (horizontal) pixel x 1035 lines 
HD signal C: 1080 (horizontal) pixel x 960 lines 
HD signal D: 1080 (horizontal) pixel x 1152 lines 

The field frequency is 60 Hz for the HD signals 
A, B and C; and 50 Hz for the HD signal D. The C1 
and C2 signals each have 1/3 of the pixels of the Y 
signal horizontally, and 1/2 of the lines of the Y 
signal vertically. Such a number of lines is obtained 
as a result of line progressive scanning. Each line 
corresponds to either the C1 signal or the C2 
signal. 

The number of pixels in the effective area of 
the frame corresponding to the HD signal C and 
the number of such pixels corresponding to the HD 
signal D is 5:6, which is reciprocal to the field 
frequency ratio 6:5 for the HD signals C and D. 
Accordingly, the compression ratio used by the 
compressing circuit 3805 and the recording rate, 
the rotation speed of the cylinder, and the tape 
running speed in the recording device 3806 can be 
substantially the same for the HD signals C and D. 
(In practice, the field frequency of the HD signal C 
is 60 Hz x 1/1.001 =r 59.94 Hz: that is, there is a 
difference of 0.1%.) Due to such similarities be- 
tween the HD signal C and D, a transmission area 
of a frame corresponding to the HD signals C and 
D which can be recorded in the magnetic tape 
3807 is caused to be the same as the effective 
area of the frame. 

Although the field frequency of the HD signal B 
is the same as the field frequency of the HD signal 
C f the number of pixels in the effective area of the 
frame of the HD signal B (1 ,086,680 in the case of 
the Y signal) is larger than the number of such 
pixels of the HD signal C (1,036,800 in the case of 
the Y signal). Accordingly, adjustment is performed 
to the maximum possible extent permitted by the 
over-scan ratio of the TV monitor, so that the 
number of pixels in the transmission area of the 
frame of the HD signal B is as close as possible to 
that of the HD signal C. As a result, the Y signal of 
the HD signal B has the following number of pixels: 
HD signal B: 1008 pixels (horizontal) x 1024 lines 

By such adjustment, the transmission area of 
each frame of the Y signal of the HD signal B has 
1,032,192 pixels. At this point, the over-scan ratio 
of the HD signal B is approximately 3.8% horizon- 
tally and approximately 1.1% vertically. The extrac- 
tion of the transmission area of the frame is con- 
trolled by the shuttling circuit 3824 using the de- 
cision information p. Figures 39A, 39B and 39C 
illustrate the relationship of the transmission area of 
each frame of the HD signals B, C and D respec- 
tively For the HD signal B, as is shown in Figure 
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39A, a top part and a bottom part of the frame are 
moved to a right part of the frame and the resultant 
frame is written in the frame memory 3804. In this 
way, the HD signal B can be processed in the 
same manner as the HD signal C. s 

Figure 40 illustrates the operation of the shuf- 
fling circuit 3824 when the HD signal B or A is 
input to the shuffling circuit 3824 after line conver- 
sion. An image plane of one frame is represented 
as a macroblock. Each macroblock of the Y signal 10 
has 24 (horizontal) pixels x 16 (vertical) lines. Each 
macroblock of each of the C1 and C2 signals has 8 
(horizontal) pixels x 8 (vertical) lines. Figure 40A 
illustrates the arrangement of macroblocks for the 
HD signal B, and Figure 40B illustrates the ar- 75 
rangement of macroblocks of the signal written in 
the memory 3804 after controlling the Hd signal. 
Areas I through V in Figure 40A are written in the 
memory 3804 in the state of being reduced verti- 
cally by two macroblocks at the top and by another 20 
two macroblock at the bottom as is shown in Fig- 
ure 40B. The two macroblocks at the top and the 
two macroblock at the bottom are written to a part 
right of areas I through V. Area F including 3 
(horizonal) x 4 (vertical) macroblocks including no 25 
data is provided with dummy data. Such area con- 
version is performed so as to guarantee continuity 
of the data on the screen of the monitor when the 
data is reproduced by high-speed search. In the 
HD signal B obtained by area conversion, the con- 30 
tinuity between a central area and a right area is 
lost. The influence on the visual characteristics 
caused by such loss is restricted to a top area and 
a bottom area of the monitor. The frame memory 
3804 has a sufficient capacity to store an HD signal 35 
D having the largest transmission area of each 
frame among the four types of the HD signals. 

The HD signal A has the same size as the HD 
signal B including information during a blanking 
period such as a synchronization signal, but the HD 40 
signal A has a larger effective area of each frame 
than the HD signal B. Accordingly, by adjusting the 
transmission area of each frame of the HD signal A 
to be equal to the transmission area of each frame 
of the HD signal B, the over-scan ratio becomes 45 
approximately 3.8% horizontally and approximately 
5.2% vertically. Since the over-scan ratio in the 
vertical direction is increased although slightly, in- 
formation other than the video signal is displayed 
at a top area and a bottom area of a certain type of so 
TV monitors. 

In order to avoid such an inconvenience, when 
an HD signal A is input, the number of lines is 
changed at a top area and a bottom area of the 
image plane by the line converting circuit 3823 as 55 
is shown in Figure 41. In Figure 41A, the HD signal 
A has 1088 lines including 1080 lines for the effec- 
tive area and eight ineffective lines. Top 64 lines 



and bottom 64 lines are converted to be reduced to 
1/2. As a result, a pseudo-HD signal B shown in 
Figure 41 B is obtained. By such line conversion, 
lines in a central area of the image plane which 
have a great influenced in terms of visual char- 
acteristic are not converted to maintain the original 
video information, and only the lines in the top and 
bottom areas are converted. In the case of the HD 
signal B, an area which is influenced by line con- 
version for the search picture mode can be re- 
stricted to the top and bottom areas of the image 
plane. In this example, the line conversion reduces 
the number of lines to 1/2. Accordingly, the con- 
figuration of the line converting circuit 3823 can be 
very simple even if a vertical line filter is used. 

As is described above, the video signal record- 
ing and reproduction apparatus 3800 in this exam- 
ple, lines in the top and bottom areas of the effec- 
tive area of each frame of the HD signal are con- 
verted. Accordingly, display of data other than the 
video information can be prevented by only reduc- 
ing the vertical resolution only in an area which is 
least influenced in terms of visual characteristic 
and the over-scan of the monitor. Further, the HD 
signal A can be compressed and recorded after 
shuttling in the same manner as the HD signal B. 

Example 26 

A twenty-sixth example according to the 
present invention will be described with reference 
to Figure 42. Figure 42 is a block diagram of a 
video signal recording and reproduction apparatus 
4200. 

The video signal recording and reproduction 
apparatus 4200 includes an input terminal 3820 to 
which HD signals A, B, C or D is input. An input 
deciding circuit 3821 decides whether the input 
signal is an HD signal A, B, C or D and outputs the 
decision as decision information p. A sampling 
circuit 3822 samples the HD signal. A signal con- 
verting circuit 4230 adds an effective pixel to the 
HD signal A so that the HD signal A has the same 
effective area for each frame with the HD signal D. 
When a signal, decided to be an HD signal A by 
the decision information p, is input to the recording 
circuit 3806, a cylinder driving device 4231 raises 
the rotation speed of the cylinder to 6/5 times the 
speed used for the HD signal D, and a tape driving 
device 4232 raises the tape transportation speed to 
6/5 the speed used for the HD signal D. Other 
elements are identical with those in the twenty-fifth 
example, and thus detailed description there of will 
be omitted. 

The video signal recording and reproduction 
apparatus 4200 having the above-described con- 
figuration operate in the following manner. 
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The sampling device 3822 samples the HD 
signals A, B. C and D at the same sampling fre- 
quency of 40.5 MH; (Y serial) and 13.5 MHz (each 
of two color diileien: signals). Accordingly, the 
frame effective a/ea uf ccU. HD signal is the same 
as in the twenty-Mi-i c«amp<e. When an HD signal 
A is input, the signal conversion circuit 4230 adds 
an ineffective pixel :o the frame effective area both 
horizontally and vertically so that the frame effec- 
tive area has 1080 <ho# vontal) x 1152 (vertical) 
lines, which is the some ac the HD signal D shown 
in Figure 39C. In the HD signal D. the frame 
effective area it the same as the frame transmis- 
sion area. In this oxampio. iho HD signals B, C and 
D are processed m too same manner as in the 
twenty-fifth example The shuffling circuit 3824 per- 
forms the same shuffling operation whether the HD 
signal A or the HD signal D is input Since the 
capacity of a frame memory 3804 is sufficient to 
store the frame trarsrr.ssion area of the HD signal 
D, addition of annthor memory is not needed. The 
compressing r.rruit 3805 performs the same pro- 
cessing for the HD signals A and D. 

The field frequency of :he HD signal A is 60 
Hz, and the l;cld frequency of the HD signal D is 
50 Hz. Accordingly, .t the HD signals A and D are 
compressed at the same compression ratio, the 
data rate for the HD sgnai A is 6/5 times the'data 
rate for the HD siqnaJ D In order to avoid such 
inconvenience. *he*i the input signal is decided to 
be an HD signal A. the cylinder driving device 4231 
raises the rotation speed of the cylinder to 6/5 of 
the rotation speed used for the HD signal D. In this 
manner, all the data ootained by compression can 
be recorded m a magnetic tape 3807. Further, in 
the case where the tape driving device 4232 raises 
the tape transportation speed to 6/5 of the speed 
used for the HD signal D to equalize the track pitch 
in the magnetic tape 3807 for the HD signals A and 
D. the same recording head in the cylinder 3810 
can be used for the HD signals A and D. 

The ineffective pt<el which is added by the 
signal converting circuit 4230 is located in a top, 
bottom, right or left end of the frame effective area 
of the HD signal A m consideration with the search 
picture mode. Any one of such locations is usable. 
Addition of such an .neHective pixel is appropriate 
because the prxel value in the state of no signal 
does not provide unnecessary information by com- 
pression performed by the compressing circuit 
3805. Alternatively, a part of the HD signal A can 
be overlapped to be used to correct an error caus- 
ed during signal processing for reproduction. 

In the video signal recording and reproduction 
apparatus 4200 in the twenty-sixth example, all the 
pixels in the fram« effective area of the HD signal 
A can be recorded m the magnetic tape 3807 by 
the same video signal processing as for the HD 



signal D. The tape pattern of the magnetic tape 
3807 can be the same. 

Example, 27 



A twenty-seventh example according to the 
present invention will be described with reference 
to Figure 43. Figure 43 is a block diagram of a 
video signaJ recording and reproduction apparatus 
70 4300 in the modification. The same elements as 
those in Figure 42 bear the same reference nu- 
merals therewith, and detailed description thereof 
will be omitted. 

When a signal is input to the input terminal 
is, 3820, the input deciding circuit 3821 decides 
whether the input signal is an HD signal A, B, C or 
D and outputs the decision result as decision in- 
formation p. The sampling device 4340 samples 
the HD signal which is input and outputs the sam- 
20 pled data to a shuffling circuit 4341 operable for 
each HD signaJ. 

Figures 44A and 44B illustrate the configura- 
tion of the sampling device 4340. As is shown in 
Figure 44A, a sampling device 4440A as an exam- 
25 pie of the sampling device 4340 includes an A/D 
converter 4442 for sampling an HD signal at a 
frequency of 40.5 MHz (Y signal) and 13.5 MHz 
(each of two color difference signals) and a hori- 
zontal converting device 4443 for reducing the 
30 number of pixels in the frame effective area in the 
horizontal direction of the HD signal A to 960 
pixels. In the examples shown in Figures 38 and 
42, the sampling device includes only the A/D 
converter 4442. Figure 44B The horizontal convert- 
as ing device 4443 converts 1048 pixels in the hori- 
zontal direction of the HD signal A obtained by the 
A/D converter 4442 to 960 pixels using a bandwidth 
limited filter. Figure 45 shows a frame effective 
area of the HD signal A obtained as, a result of 
40 such conversion. Such a frame effective area has 
the same number of pixels as the HD signal C 
shown in Figure 40B. but the number of pixels in 
the horizontal direction and the vertical direction 
are opposite to those of the HD signal C. Accord- 
45 ingly, when an HD signal A is input, the address 
control to the frame memory 3804 is performed in 
the state where the address in the horizontal direc- 
tion and the address in the vertical direction are 
opposite to those for the HD signal D. By such 
so alteration, the HD signal A can be processed in the 
same manner as the HD signal D for compression 
and thereafter. 

In the video signal recording and reproduction 
apparatus 4300 in the twenty-seventh example, the 
55 number of pixels in the frame transmission area of 
the HD signal A can be the same as the HD signal 
C without reducing the lines in the frame effective 
area. Thus, the HD signal A can be processed by 
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the signal processing circuit for the HD signal C for 
compression and thereafter. 

In the above example, the number of pixels in 
the horizontal direction is changed from 1048 to 
960. The number of the pixels of 1080 including 
ineffective pixels can be changed to 960 at a 
simpler conversion ratio and is very effective. 

Figure 44B shows the configuration of another 
example 4440B of the sampling device 4340. The 
sampling device 4440B includes an A/D converter 
4444 for performing A/D conversion at a sampling 
frequency which is input and a sampling frequency 
switching device 4445 for switching the sampling 
frequency to 40.5 MHz or 37.125 MHz for the Y 
signal in accordance with the decision information 
p from the input deciding circuit 3821. For each of 
the two color difference signals. 1/3 of the sampling 
frequency for the Y signal is used. The sampling 
frequency of a 1125 signal conforming to the studio 
standards is 74.25 MHz, and the number of effec- 
tive pixels in the horizontal direction thereof is 1920 
pixels. The number of pixels in the horizontal direc- 
tion in Figure 45 is 1/2 of that of the studio stan- 
dards. Accordingly, the conversion of the number 
of pixels in the horizontal direction is not needed if 
the sampling frequency is set to 37.125 MHz, 
which is 1/2 of 74.25 MHz conforming to the studio 
standards. 

In the above-described examples, an analog 
signal is used as the input HD signal A and an A/D 
converter is used. In the case when a digital signal 
is input, the number of pixels in the horizontal 
direction is reduced to 1/2 as described above. 
Accordingly, the configuration of the converting cir- 
cuit can be significantly simplified and is highly 
compatible with the configuration conforming to the 
studio standards. 

As has been described so far, according to the 
present invention, one frame of a progressive scan 
TV signal is coded and recorded as one frame of 
an interlaced scan TV signal. Thus, the progressive 
scan TV signal can be recorded. 

By arranging data corresponding to a progres- 
sive scan TV signal to data corresponding to one 
field of an interlaced scan high-definition TV signal, 
the progressive scan TV signal can be recorded. 

A progressive scan TV signal can be recorded 
by simply changing the method for dividing image 
data into coding units performed by a conventional 
interlaced scan high-definition TV signal. 

A progressive scan TV signal and an interlaced 
scan TV signal can both be recorded by adding an 
dividing circuit and a coding device for the pro- 
gressive scan TV signal into coding units to the 
conventional apparatus. 

In the case when an effective pixel area of a 
progressive scan TV signal is changed by the rate 
conversion, such rate conversion can be performed 



at the same sampling frequency as an interlaced 
scan high-definition TV signal. 

The image quality for the search picture mode 
can be improved by rearranging blocks which are 

5 coded before recording. 

A color difference signal of a progressive scan 
signal can be vertically to 1/3 so as to have the 
same number of pixels as a color difference signal 
of a 4:2:2 signal. The arrangement of coding units 

10 in a track with respect to the image plane cor- 
responding to the progressive scan signal can have 
high compatibility with an interlaced scan TV sig- 
nal. 

Two successive frames of a progressive scan 

75 signal can be converted to appear to be obtained 
by interlaced scanning. Even if one of two channels 
of the video head is damaged, intra-frame correc- 
tion can be performed. 

By coding two successive frames of a progres- 

20 sive scan signal in combination, the correlation 
between the frames can be utilized, thus to raise 
the coding efficiency. 

By switching the channels to which an input 
signal is to be sent at 1/n of the frame cycle, two 

25 frames at the same position can be combined in 
each of a plurality of channels. The coding effi- 
ciency is improved. 

By adding a memory to the system for dividing 
the one-frame data into two and processing the 

30 data in two channels, the data in the same frame 
can be output from two channels simultaneously. 
Accordingly, the quality of the image obtained in 
the search picture mode is improved. 

By increasing the number of effective pixels by 

35 interpolating color difference signals, ICs produced 
for processing an interlaced scan signal can be 
used even if the input signal is divided for record- 
ing at a high rate. 

By adding a memory to the system for dividing 

40 the one-frame data into two and processing the 
data in two channels, the data in the same frame 
can be output from two channels simultaneously. 
Accordingly, the image quality obtained in the 
search picture mode is improved even based on an 

45 image recorded at a high rate. 

By converting a non-interlaced scan signal into 
an interlaced scan signal while maintaining the 
correlation between the pixels of the video signal, 
high quality reproduction and high quality recording 

so can be realized by simply adding a slight signal 
processing. 

By converting a signal including a non-inter- 
laced scan signal as a luminance signal into an 
interlaced scan signal while maintaining the correla- 
55 tion between the pixels of the color difference 
signals of the video signal, the video signal having 
a non-interlaces luminance signal and interlaced 
color difference signals can be recorded and repro- 
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duced at high quality. 

By substantially dividing an input image equal- 
ly into a plurality of image data to reduce the 
information content included in each image data. 
Thus, high image quality can be obtained due to a 
lower compression ratio. 

By substantially dividing an input image equal- 
ly into a plurality of image data to reduce the 
information content included in each image data 
and locating the information in a partially over- 
lapped state, error -correction can be performed at 
a higher precision while decoding. Thus, high im- 
age quality is obtained due to a lower compression 
ratio. 

By using the overlapped part of the informa- 
tion, corrected image data of the coded data in 
which an error is caused during transmission. Ac- 
cordingly, generation of image loss due to an error 
during transmission is avoided. 

By a conventional high-rate coding device and 
a conventional data transmission device can be 
used with no significant change. Accordingly, dif- 
ferent specifications can be used while enjoying 
various advantages of such conventional devices, 
such as compactness and lower cost. 

By converting an input image having different 
specifications from an image for which the high- 
rate coding device is intended to convert the image 
suitable to the specification of the high-rate coding 
device. Accordingly, different specifications can be 30 
used and high quality coding can be realized while 
enjoying various advantages of such conventional 
devices, such as compactness and lower cost. 

In the case when the decision device decides 
the type of input signal. When an HD signal A is 35 
input, line conversion is performed only top and 
bottom areas of the effective area of the frame to 
reduce the vertical resolution only in the area which 
is least influenced in terms of visual characteristic 
and the over-scan area on the TV monitor. In this 40 
manner, an HD signal A can be the same as an HD 
signal B. The data amount of the HD signal B can 
be the same that of the HD signals C and D by 
reducing the frame transmission area in the over- 
scan area. Accordingly, data other than video is not 45 
displayed on the screen, and the processing after 
shuffling such as compression and recording can 
be performed by the same circuit. 

In the case where an HD signal is provided 
with an ineffective pixel so as to have the same 50 
number of pixels as the frame transmission area of 
an HD signal D f and the HD signals A through D 
are processed with shuffling and compression and 
the HD signal is recorded at a recording speed of 
6/5 times the recording speed used for the HD 55 
signals B, C and D, all the effective pixels cor- 
responding to the entire effective area of the HD 
signal can be recorded in a magnetic tape. 
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In the case where the HD signals A is sampled 
at a different frequency from the HD signals B 
through D to reduced the data amount of the sam- 
pling device for the HD signal A and the HD signal 
s is recorded after being processed with shuffling 
and compression, the number of the pixels in the 
frame transmission are of the HD signal A can be 
the same as that of the HD signal D. Accordingly, 
the HD signal A can be processed by the same 
10 circuit as the HD signal D for compression and 
thereafter. 

Various other modifications will be apparent to 
and can be readily made by those skilled in the art 
without departing from the scope and spirit of this 
15 invention. Accordingly, it is not intended that the 
scope of the claims appended hereto be limited to 
the description as set forth herein, but rather that 
the claims be broadly construed. 

20 Claims 

. A video signal recording apparatus, compris- 
ing: 

switching means for receiving a digital pro- 
gressive scan TV signal having a frame cycle 
which is 1/2 of the frame cycle of an interlaced 
scan TV signal and switching the progressive 
scan TV signal frame by frame afternately; 

coding means for performing high-rate 
coding of data corresponding to one frame of 
the progressive scan TV signal to the same 
code amount as obtained by high-rate coding 
of data corresponding to one frame including 
two successive fields of an interlaced scan 
standard-definition TV signal; and 

recording means for recording the data 
processed with the high-rate coding in the 
same number of tracks as the data corre- 
sponding to one frame of the interlaced scan 
standard-definition TV signal. 

2. A video signal recording apparatus, compris- 
ing: 

rearranging means for receiving a digital 
progressive scan TV signal and rearranging 
data corresponding to one frame of the pro- 
gressive scan TV signal into data correspond- 
ing to one field of an interlaced scan high- 
definition TV signal; 

dividing means for dividing the rearranged 
data into a plurality of coding units; 

coding means for performing high-rate 
coding of the plurality of coding units; and 

recording means for recording the coding 
units obtained by high-rate coding, 

wherein the dividing means, the coding 
means and the recording means are the same 
as dividing means, coding means and record- 
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ing means used for processing an interlaced 
scan high-definition TV signal. 

A video signal recording apparatus according 
to claim 2, wherein data corresponding to two 5 
successive frames of the progressive scan TV 
signal is processed as one unit in an operation 
performed after being divided by the dividing 
means. 

10 

A video signal recording apparatus, compris- 
ing: 

dividing means for receiving a digital pro- 
gressive scan TV signal and dividing the signal 
into the same number of coding units as data is 
corresponding to one frame of an interlaced 
scan standard-definition TV signal; 

coding means for performing high-rate 
coding of the coding units; and 

recording means for recording the coding 20 
units processed with by high-rate coding, 

wherein the coding means and the record- 
ing means are the same as coding means and 
recording means used for processing an inter- 
laced scan high-definition TV signal. 25 

A video signal recording apparatus according 
to claim 4, wherein data corresponding to two 
successive frames of the progressive scan TV 
signal is processed in an operation performed 30 
after being divided by the dividing means. 

A video signal recording apparatus, compris- 
ing: 

switching means for receiving a digital TV 35 
signal, deciding whether the TV signal is a 
progressive scan TV signal or an interlaced 
scan TV signal, and selecting a method for 
dividing the TV signal into a plurality of coding 
units in a suitable manner to the type of the TV 40 
signal; 

dividing means for dividing the TV signal 
into the plurality of coding units in accordance 
with the type of the TV signal; 

coding means for performing high-rate 45 
coding of the coding units; and 

recording means for recording the coding 
units processed with high-rate coding, 

wherein the dividing means, the coding 
means and the recording means are the same so 
as dividing means, coding means and record- 
ing means used for processing an interlaced 
scan high-definition TV signal. 

A video signal recording apparatus according 55 
to claim 6, wherein the data corresponding to 
two successive frames of the progressive scan 
TV signal is processed as one unit in an op- 



eration performed after being divided by the 
dividing means, and the data corresponding to 
two fields of the interlaced scan TV signal is 
processed as one unit in an operation per- 
formed after being divided by the dividing 
means. 

8. A video signal recording apparatus, compris- 
ing: 

rate conversion means for converting a 
progressive scan high-definition TV signal in 
an analog state into a digital signal at one of a 
sampling frequencies of 40.5 MHz for 59.94 Hz 
and 40.5 x 1.001 MHz for 60 Hz for a lu- 
minance signal and at a sampling frequency of 
13.5x1 .001 MHz for a color difference signal 
to generate a video signal including 720 x 720 
effective pixels in horizontal and vertical direc- 
tions for the luminance signal and 240 x 720 
effective pixels in horizontal and vertical direc- 
tions for the color difference signal; 

dividing means for dividing data corre- 
sponding to one frame of the resultant signal 
into the same number of coding units as ob- 
tained from data corresponding to one frame of 
an interlaced scan standard-definition TV sig- 
nal; 

coding means for performing high-rate 
coding of the plurality of coding units; and 

recording means for recording the coding 
units processed with high-rate coding. 

9. A video signal recording apparatus according 
to claim 8 f wherein high-rate coding performed 
by the coding means is commonly used with 
high-rate coding for processing an interlaced 
scan high-definition TV signal. 

10. A video signal recording apparatus according 
to claim 8, wherein the data corresponding to 
two successive frames of the progressive scan 
TV signal is processed as one unit in an op- 
eration performed after being divided by the 
dividing means. 

11. A video signal recording apparatus, compris- 
ing: 

dividing means for dividing the data cor- 
responding to one frame of a digital progres- 
sive scan TV signal into 30 x 45 compression 
blocks in horizontal and vertical directions; 

coding means for performing high-rate 
coding of five compression blocks which are 
away from one another on an image plane as 
one compression unit; 

rearranging means for rearranging the 
compression unit to a prescribed position in 
ten recording blocks each including 3 x 45 
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compression blocks in the horizontal and verti- 
cal directions; and 

recording means for respectively recording 
the recording blocks in tracks on a magnetic 
tape. 

12. A video signal recording apparatus according 
to claim 11, wherein the rearranging means 
rearranges the compression unit to a pre- 
scribed position in five recording blocks each / 
including 30 * 9 compression blocks in the 
horizontal and vertical directions, and the re- 
cording means records each of the recording 
blocks to two tracks on the magnetic tape. 

n 

13. A video signal recording apparatus, compris- 
ing: 

conversion means for receiving a digital 
progressive scan high-definition TV signal and 
converting a color difference signal of the TV 20 
signal to 1/3 in a vertical direction by a filter; 

dividing means for dividing the converted 
signal into the same number of coding units as 
obtained from data corresponding to one frame 
of an interlaced scan standard-definition TV 25 
signal; 

coding means for performing high-rate 
coding of coding units; and 

recording means for recording the coding 
units processed with high-rate coding. 3C 

14. A video signal recording apparatus according 
to claim 13, wherein the high-rate coding per- 
formed by the coding means is the same as 
high-rate coding for processing an interlaced 35 
scan high-definition TV signal. 

15. A video signal recording apparatus according 
to claim 13, wherein the data corresponding to 

two successive frames of the progressive scan 40 
TV signal is processed as one unit in an op- 
eration performed after being divided by the 
dividing means. 

16. A video signal recording apparatus, compris- 45 
ing: 

color difference conversion means for re- 
ceiving two successive frames of a digital pro- 
gressive scan high-definition TV signal and 
converting a color difference signal of each of so 
the frames to 1/2 in a vertical direction by a 
filter; 

interlace conversion means for converting 
the signals obtained by the color difference 
conversion means so that the converted sig- 55 
nals appear to be obtained by interlaced scan- 
ning; 

dividing means for dividing each of the 
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resultant signals into the same number of cod- 
ing units as obtained from data corresponding 
to one frame of an interlaced scan standard- 
definition TV signal; 

coding means for performing high-rate 
coding of coding units; and 

recording means for recording the coding 
units processed with high-rate coding. 

17. A video signal recording apparatus according 
to claim 16, wherein the high-rate coding of the 
progressive scan TV signal is performed in the 
same manner as high-rate coding of an inter- 
laced scan high-definition TV signal. 

1& A video signal recording apparatus, compris- 
ing: 

combining means for receiving a digital 
progressive scan TV signal having a frame 
cycle which is 1/2 of the frame cycle of an 
interlaced scan TV signal and combining data 
corresponding to two successive frames of the 
progressive scan TV signal to generate com- 
bination data; 

coding means for performing high-rate 
coding of the combination data; and 

recording means for recording the com- 
bination data processed with the high-rate cod- 
ing. 

19. A video signal recording apparatus according 
to claim 18, wherein the combining means 
combines data corresponding to two succes- 
sive frames of the progressive scan TV signal 
line by line. 

20. A video signal recording apparatus according 
to claim 18, wherein the coding means per- 
forms high-rate coding of the combination data 
to the same code amount as obtained by high- 
rate coding of data corresponding to one frame 
of an interlaced scan high-definition TV signal. 

21. A video signal recording apparatus according 
to claim 18, wherein the combining means, the 
coding means and the recording means are 
the same as combining means, coding means 
and recording means for processing an inter- 
laced scan high-definition TV signal. 

22. A video signal recording apparatus, compris- 
ing; 

switching means for receiving a digital pro- 
gressive scan TV signal having a frame cycle 
which is 1/2 of the frame cycle of an interlaced 
scan TV signal and switching the progressive 
scan TV signal at 1/n of the frame cycle to be 
sent to a plurality of channels where n is a 
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positive integer; 

a plurality of combining means for combin- 
ing data corresponding to two successive 
frames of the progressive scan TV signal sent 
to each of the channels to generate combina- 
tion data; 

coding means for performing high-rate 
coding of the combination data; and 

recording means for recording the com- 
bination data processed with the high-rate cod- 
ing. 

23. A video signal recording apparatus according 
to claim 22, wherein the combining means 
combines data corresponding to two frames of 
the progressive scan TV signal line by line. 

24. A video signal recording apparatus according 
to claim 22, wherein the coding means per- 
forms high-rate coding of the combination data 
to the same code amount as obtained by high- 
rate coding of data corresponding to one frame 
of an interlaced scan high-definition TV signal 
is performed. 

25. A video signal recording apparatus according 
to claim 22, wherein the combining means, the 
coding means and the recording means are 
the same as combining means, coding means 
and recording means for processing an inter- 
laced scan high-definition TV signal. 

26. A video signal recording apparatus, compris- 
ing: 

switching means for receiving a digital pro- 
gressive scan TV signal having a frame cycle 
which is 1/2 of the frame cycle of an interlaced 
scan TV signal and switching the progressive 
scan TV signal frame by frame to be sent as 
image data to first and second channels; 

first and second dividing means for ex- 
panding data corresponding to one frame of 
the progressive scan TV signal to twice as 
large in terms of time and dividing the data to 
the same number of coding units as obtained 
from data corresponding to one frame of an 
interlaced scan standard-definition TV signal in 
the first and second channels, respectively; 

first and second high-rate coding means 
for performing high-rate coding of the coding 
units obtained by the first and second dividing 
means so as to obtain the same code amount 
and the same operating speed as obtained by 
performing high-rate coding of data corre- 
sponding to one frame of an interlaced scan 
standard-definition TV signal; 

recording means for recording each of the 
coding units processed with the high-rate cod- 



ing to an equal number of tracks as data 
corresponding to one frame of the interlaced 
scan standard-definition TV signal; 

a first memory provided after the first di- 

5 viding means for temporarily storing image 

data of a first half of a "K"th frame; and 

a second memory provided after the sec- 
ond dividing means for temporarily storing im- 
age data of a first half of a "K + 1 "th frame, 

70 wherein the first dividing means and the 

first high-rate coding means are included in a 
first channel; the second dividing means and 
the second high-rate coding means are in- 
cluded in a second channel; and when image 

is data of a second half of a frame is output to 

one of the first channel and the second chan- 
nel, the image data of the first half of the same 
frame stored in one of the first memory and 
the second memory is output to the other 

20 channel. 

27. A video signal recording apparatus, compris- 
ing: 

color difference signal generation means 
25 for receiving an input signal including a stan- 

dard-definition TV signal defined as a 4:2:2 
signal conforming to the studio standards and 
an auxiliary signal of a luminance signal re- 
quired for progressive scanning, and generat- 
30 ing a color difference signal which corresponds 

to an auxiliary signal of a luminance signal of 
the input signal in order to convert the input 
signal into a progressive scan TV signal having 
a frame frequency twice the frame frequency 
35 of the standard-definition TV signal defined as 

a 4:2:2 signal conforming to the studio stan- 
dards; 

dividing means for dividing the progressive 
scan TV signal including the color difference 

40 signal output from the color difference signal 

generation means into two channels to gen- 
erate two sets of division data; 

first and second high-rate coding means 
respectively for performing high-rate coding of 

45 the two sets of division data to the code 

amount as obtained by high-rate coding of 
data corresponding to one frame of an inter- 
laced scan high-definition TV signal; and 

recording means for recording each of the 

so two sets of division data processed with the 

high-rate coding to the same number of tracks 
as data corresponding to one frame of the 
interlaced scan high-definition TV signal. 

55 2a A video signal recording apparatus, compris- 
ing: 

color difference signal generation means 
for receiving an input signal including a stan- 
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dard-definition TV signal defined as a 4:2:2 
signal conforming to the studio standards and 
an auxiliary signal of a luminance signal re- 
quired for progressive scanning, and generat- 
ing a color difference signal which corresponds 5 
to an auxiliary signal of a luminance signal of 
the input signal in order to convert the input 
signal into a progressive scan TV signal having 
a frame frequency twice the frame frequency 
of the standard-definition TV signal defined as w 
a 4:2:2 signal conforming to the studio stan- 
dards; 

dividing means for dividing the progressive 
scan TV signal including the color difference 
signal output from the color difference signal 75 
generation means into two channels to gen- 
erate two sets of division data; 

first and second high-rate coding means 
respectively for performing high-rate coding of 
the two sets of division data to the same code 20 
amount as obtained by high-rate coding of 
data corresponding to one frame of an inter- 
laced scan high-definition TV signal; 

recording means for recording each of the 
two sets of division data processed with the 25 
high-rate coding to the same number of tracks 
as data corresponding to one frame of the 
interlaced scan high-definition TV signal; 

a first memory provided after the first di- 
viding means for temporarily storing image 30 
data of a first half of a "K"th frame; and 

a second memory provided after the sec- 
ond dividing means for temporarily storing im- 
age data of a first half of a "K + 1 "th frame. 

wherein the first dividing means and the 35 
first high-rate coding means are included in a 
first channel; the second dividing means and 
the second high-rate coding means are in- 
cluded in a second channel; and when image 
data of a second half of a frame is output to ao 
one of the first channel and the second chan- 
nel, the image data of the first half of the same 
frame stored in one of the first memory and 
the second memory is output to the other 
channel. 

45 

29. A video signal recording and reproduction ap- 
paratus, comprising: 

first signal conversion means for receiving 
a first video signal in which at least a lu- 50 
minance signal is a non-interlaced scan signal 
and converting the non-interlaced scan signal 
into an interlaced scan signal to generate a 31, 
second video signal; 

recording means for recording the second 55 
video signal to a recording medium; 

reproduction means for reproducing the 
second video signal from the recording me- 



dium; and 

second signal conversion means for per- 
forming conversion of the second video signal 
in an inverse manner to the conversion per- 
formed by the first signal conversion means to 
generate the first video signal, 

wherein the first signal conversion means 
converts each of a plurality of image planes of 
the non-interlaced scan signal into one frame 
of an interlaced scan signal so that an odd- 
number line of an image plane of the non- 
interlaced scan signal correspond to a line in 
an odd-number field of the interlaced scan 
signal and that an even-number line of an 
image plane of the non-interlaced scan signal 
correspond to a line in an even-number field of 
the interlaced scan signal. 

30. A video signal recording and reproduction ap- 
paratus, comprising: 

first signal conversion means for receiving 
a first video signal in which at least a lu- 
minance signal is a non-interlaced scan signal 
and converting the non-interlaced scan signal 
into an interlaced scan signal to generate a 
second video signal; 

recording means for recording the second 
video signal to a recording medium; 

reproduction means for reproducing the 
second video signal from the recording me- 
dium; and 

second signal conversion means for per- 
forming conversion of the second video signal 
in an inverse manner to the conversion per- 
formed by the first signal conversion means to 
generate the first video signal, 

wherein the first signal conversion means 
converts every two adjacent image planes of 
the non-interlaced scan signal into two frames 
of an interlaced scan signal so that an odd- 
number line and an even-number line of a first 
image plane of the non-interlaced scan signal 
correspond to a line in an odd-number field of 
a first frame and a line in an odd-number field 
of a second frame of the interlaced scan signal 
and that an odd-number line and an even- 
number line of a second image plane of the 
non-interlaced scan signal correspond to a line 
in an even-number field of the first frame and a 
line in an even-number field of the second 
frame of the interlaced scan signal. 

A video signal recording and reproduction ap- 
paratus, comprising: 

first signal conversion means for receiving 
a first video signal in which at least a lu- 
minance signal is a non-interlaced scan signal 
and converting the non-interlaced scan signal 
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into an interlaced scan signal to generate a 
second video signal; 

recording means for recording the second 
video signal to a recording medium; 

reproduction means for reproducing the 
second video signal from the recording me- 
dium; and 

second signal conversion means for per- 
forming conversion of the second video signal 
in an inverse manner to the conversion per- 
formed by the first signal conversion means to 
generate the first video signal, 

wherein the first signal conversion means 
converts every two adjacent image planes of 
the non-interlaced scan signal into two frames 
of an interlaced scan signal so that an odd- 
number line and an even-number line of the 
first image plane of the non-interlaced scan 
signal correspond to a line in an odd-number 
field of an n n"th frame and a line in an even- 
number field of an n n-1"th frame of the inter- 
laced scan signal and that an odd-number line 
and an even-number line of a second image 
plane of the non-interlaced scan signal cor- 
respond to a line in an odd-number field of an 
"n + 1 "th frame and a line in an even-number 
field of the "n"th frame of the interlaced scan 
signal. 

32. A video signal recording and reproduction ap- 
paratus, comprising: 

first signal conversion means for receiving 
a first video signal in which at least a lu- 
minance signal is a non-interlaced scan signal 
and converting the non-interlaced scan signal 
into an interlaced scan signal to generate a 
second video signal; 

recording means for recording the second 
video signal to a recording medium; 

reproduction means for reproducing the 
second video signal from the recording me- 
dium; and 

second signal conversion means for per- 
forming conversion of the second video signal 
in an inverse manner to the conversion per- 
formed by the first signal conversion means to 
generate the first video signal, 

wherein the first signal conversion means 
converts every two adjacent image planes of 
the non-interlaced scan signal into two frames 
of an interlaced scan signal so that an odd- 
number line and an even-number line of an 
"n"th image plane correspond to a line in an 
odd-number field of an "n"th frame and a line 
in an even-number field of the "n + 1 "th frame 
and that an odd-number line and an even- 
number line of the n n + 1"th image plane cor- 
respond to a line in an even-number field of 



the n n + l"th frame and a line in an even- 
number field of the "n"th frame where n is an 
integer. 

5 33. A video signal recording and reproduction ap- 
paratus according to claim 29, wherein the first 
conversion means divides each of a plurality of 
frames of the second video signal which is an 
interlaced scan signal into two interlaced scan 

io signals, and the recording means performs 

pre-processing of the two interlaced scan sig- 
nals in two channels in parallel. 

34. A video signal recording and reproduction ap- 
75 paratus according to claim 30, wherein the first 

conversion means divides each of a plurality of 
frames of the second video signal which is an 
interlaced scan signal into two interlaced scan 
signals, and the recording means performs 
20 pre-processing of the two interlaced scan sig- 

nals in two channels in parallel. 

35. A video signal recording and reproduction ap- 
paratus according to claim 31 , wherein the first 

25 conversion means divides each of a plurality of 

frames of the second video signal which is an 
interlaced scan signal into two interlaced scan 
signals, and the recording means performs 
pre-processing of the two interlaced scan sig- 

30 nals in two channels in parallel. 

36. A video signal recording and reproduction ap- 
paratus according to claim 32, wherein the first 
conversion means divides each of a plurality of 

35 frames of the second video signal which is an 

interlaced scan signal into two interlaced scan 
signals, and the recording means performs 
pre-processing of the two interlaced scan sig- 
nals in two channels in parallel. 

40 

37. A video signal recording and reproduction ap- 
paratus, comprising: 

first signal conversion means for receiving 
a first video signal in which a luminance signal 

45 is a non-interlaced scan signal and a color 

difference signal is an interlaced scan signal, 
and converting the non-interlaced scan signal 
into an interlaced scan signal to generate a 
second video signal; 

so recording means for recording the second 

video signal to a recording medium; and 

reproduction means for reproducing the 
second video signal from the recording me- 
dium; 

55 second signal conversion means for per- 

forming conversion of the second video signal 
in an inverse manner to the conversion per- 
formed by the first signal conversion means to 
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generate the first video signal, 

wherein the recording means includes ad- 
ditional information recording means for re- 
cording additional information for identifying a 
field of the color difference signal in a frame of s 
the first videfo signal, and 

wherein the first signal conversion means 
divides the color difference signal which is an 
interlaced scan signal into odd-number pixels 
and even-number pixels to generate a color w 
difference signal corresponding to two fields of 
the second video signal. 

38. A video signal coding device for performing 

quantization and coding of one of input image is, 
data and data which is obtained by converting 
the input image data in a prescribed manner 
while performing control so that a plurality of 
prescribed image areas each obtain a pre- 
scribed code amount to generate coded data, 20 

wherein processing is performed which is 
equivalent to high-rate coding of image data 
provided in the number of N each having the 
same size as image data in the prescribed 
image area in which the code amount is con- 25 
trolled and also having a substantially equal 
amount of information of the image data to be 
transmitted to generate N sets of coded data, 
and the N sets of coded data are output as 
coded data obtained from the input image 30 
data, where N is a constant 

39. A video signal coding device for performing 
quantization and coding of one of input image 
data and data which is obtained by converting 35 
the input image data in a prescribed manner 
while performing control so that a plurality of 
prescribed image areas each obtain a pre- 
scribed code amount to generate coded data, 

wherein processing is performed which is aq 
equivalent to high-rate coding of image data in 
the number of N each having the same size as 
image data in the prescribed image area in 
which the code amount is controlled and also 
having a substantially equal amount of informa- 45 
tion of the image data to be transmitted in a 
partially overlapped state to generate N sets of 
coded data, and the N sets obtained from 
coded data are output as coded data of the 
input image data, where N is a constant. 50 

40. A video signal transmission apparatus, in which 
a plurality of prescribed image areas of image 
data having a prescribed size are each divided 
into image data provided in the number of N 55 
each having a substantially equal amount of 
information in a partially overlapped state, pro- 
cessing which is equivalent to code amount 



control and high-rate coding is performed for 
each prescribed image area to generate coded 
data, the coded data is decoded for each pre- 
scribed image area to generate N sets of im- 
age data, the N sets of image data are pro- 
cessed with high-rate decoding to generate the 
image data in the number of N, and the image 
data in the number of N are synthesized to 
generate image data to reproduce the input 
image data, 

wherein information corresponding to cod- 
ed data which is lost by an error caused during 
transmission is reproduced using different in- 
formation having at least a part of the coded 
data, where N is a constant. 

41. A video signal transmission apparatus, in which 
a plurality of prescribed image areas of image 
data having a prescribed size are each divided 
into image data provided in the number of N 
each having a substantially equal amount of 
information in one of a partially overlapped 
state and a state without overlapping, process- 
ing which is equivalent to code amount control 
and high-rate coding is performed for each 
prescribed image area to generate coded data, 
the coded data is decoded for each prescribed 
image area to generate N sets of image data, 
the N sets of image data are processed with 
high-rate decoding to generate the image data 
in the number of N, and the image data in the 
number of N are synthesized to generate im- 
age data to reproduce the input image data, 
where N is a constant. 

42. A video signal coding device for controlling a 
code amount of an input image A having a 
prescribed size to perform high-rate coding of 
an, image a having a size approximately N 
times the prescribed size, 

wherein information corresponding to a 
prescribed number of coding units of the input 
image B is substantially divided equally sub- 
stantially into images A in the number of N, 
processing which is equivalent to high-rate 
coding of each of images in the number of N 
is performed to generate N sets of coded data, 
and the coded data is output as coded data for 
the image data B, where N is a constant. 

4a A video signal transmission apparatus for per- 
forming high-rate coding of an image B having 
pixels approximately N times larger than an 
image A having a prescribed size to obtain 
coded data and transmitting the coded data, 

wherein information of the image B to be 
transmitted is substantially divided equally into 
a prescribed number of coding units, process- 
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ing which is equivalent to high-rate coding of 
each of the images in the number of N is 
performed to generate N sets of coded data, 
and the N sets of coded data are transmitted 
by an substantially equal format as for coded 5 
data of the images in the number of N having 
the same size as the image A, where N is a 
constant. 

44. A video signal recording apparatus for record- ro 
ing an HD sign&l in a magnetic tape in the 
state where the data of the HD signal is com- 
pressed, the video signal recording apparatus 
comprising: 

deciding means for deciding the type of is 
the HD signal among a first signal correspond- 
ing to 1080 frame effective lines, 1125 total 
frame lines, and a field frequency of 60 Hz, a 
second signal corresponding to 1035 frame 
effective lines, 1125 total frame lines, and a 20 
field frequency of 60 Hz, a third signal cor- 
responding to 960 frame effective lines, 1050 
total frame lines, and a field frequency of 60 
Hz, and a fourth signal corresponding to 1152 
frame effective lines. 1250 total frame lines. 25 
and a field frequency of 50 Hz; 

sampling means for sampling the input 
signal regardless of the type of the input sig- 
nal; 

line conversion means for. when the input 30 
signal is decided to be the first signal, convert- 
ing the number of lines only in a top area and 
a bottom area among frame effective lines of 
the input signal to an equal number with the 
number of frame transmission lines of the sec- 35 
ond signal; 

shuffling means for regarding the frame 
transmission lines of the first signal obtained 
as a result of the line conversion to be the 
same as a frame transmission area of the 40 
second signal, and rearranging pixels in frame 
transmission areas of the second, third and 
fourth signals block by block; 

compression means for compressing the 
output from the shuffling means so that data of 45 
a certain number blocks is a constant data 
amount; and 

recording means for recording the output 
from the shuffling means by adjusting a cyl- 
inder rotation speed and a magnetic tape so 
transportation speed to be equal with respect 
to the four types of HD signals. 

45. A video signal recording apparatus for record- . 
ing an HD signal in a magnetic tape in the 55 
state where the data of the HD signal is com- 
pressed, the video signal recording apparatus 
comprising: 



deciding means for deciding the type of 
the HD signal among a first signal correspond- 
ing to 1080 frame effective lines, 1125 total 
frame lines, and a field frequency of 60 Hz. a 
second signal corresponding to 1035 frame 
effective lines, 1125 total frame lines, and a 
field frequency of 60 Hz. a third signal cor- 
responding to 960 frame effective lines. 1050 
total frame lines, and a field frequency of 60 
Hz, and a fourth signal corresponding to 1 1 52 
frame effective lines, 1250 total frame lines, 
and a field frequency of 50 Hz; 

sampling means for sampling the input 
signal regardless of the type of the input sig- 
nal; 

signal conversion means for, when the in- 
put signal is decided to be the first signal, 
adding an ineffective pixel to a frame transmis- 
sion area of the first signal so as to provide the 
first signal with pixels of the same number as 
in the frame transmission area of the fourth 
signal; 

shuffling means for regarding the frame 
transmission lines of the first signal obtained 
as a result of the line conversion to be the 
same as a frame transmission area of the 
second signal, and rearranging pixels in frame 
transmission areas of the second, third and 
fourth signals block by block; 

compression means for compressing the 
output from the shuffling means so that data of 
a certain number blocks is a constant data 
amount; and 

recording means for recording the output 
from the shuffling means by adjusting a cyl- 
inder rotation speed and a magnetic tape 
transportation speed of the first signal to 6/5 of 
those for the second, third and fourth signals. 

4a A video signal recording apparatus for record- 
ing an HD signal in a magnetic tape in the 
state where the data of the HD signal is com- 
pressed, the video signal recording apparatus 
comprising: 

deciding means for deciding the type of 
the HD signal among a first signal correspond- 
ing to 1080 frame effective lines, 1125 total 
frame lines, and a field frequency of 60 Hz, a 
second signal corresponding to 1035 frame 
effective lines, 1125 total frame lines, and a 
field frequency of 60 Hz, a third signal cor- 
responding to 960 frame effective lines, 1050 
total frame lines, and a field frequency of 60 
Hz, and a fourth signal corresponding to 1 1 52 
frame effective lines, 1250 total frame lines, 
and a field frequency of 50 Hz; 

sampling means for sampling the input 
signal a constant frequency when the input 
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signal is one of the second, third and fourth 
signals and for sampling the first signal to 
equalize the number of pixel in a frame trans- 
mission area with that of the third signal; 

shuffling means for rearranging the pixels 5 
in frame transmission areas of the first, sec- 
ond, third and fourth signals block by block in 
accordance with the decision information; 

compression means for compressing the 
output from the shuffling means so that data of 10 
a certain number blocks is a constant data 
amount; and 

recording means for recording the output 
from the shuffling means by adjusting a cyl- 
inder rotation speed and a magnetic tape 75 
transportation speed to be equal with respect 
to the four types of HD signals. 

47. A video signal recording apparatus according 

to claim 46, wherein the sampling means sam- 20 
pies the input signal at a constant frequency of 
40.5 MH2 for a luminance signal and converts 
the number of pixels in the horizontal direction 
of the first signal to be equal to the frame 
transmission lines of the third signal. 25 

48. A video signal recording apparatus according 
to claim 46, wherein the sampling means sam- 
ples the second, third and fourth signals at a 
constant frequency of 40.5 MHz for a lumi- 30 
nance signal and samples the first signal at a 
frequency of 37.125 MHz for a luminance sig- 
nal. 
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obtained by high-rate coding of data corresponding to 
one frame including two successive fields of an inter- 
laced scan standard-definition TV signal; and a record- 
ing device (105) for recording the data processed with 
the high-rate coding in the same number of tracks as the 
data corresponding to one frame of the interlaced scan 
standard-definition TV signal. 
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